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EXECUTIVE SUMMARY 

SITE IDENTIFICATION: Installation Restoration Program Site 12B – Construction 
Engineering Department Polychlorinated Biphenyl Spill Area and IRP Site 23 – Surface Targets, 
Scrap Metal Yard 

LOCATION: Naval Base Ventura County 

 Port Hueneme Site, California 

SITE STATUS: Non-National Priority List 

CATEGORY OF REMOVAL: Non-Time-Critical Removal Action 

REMOVAL DATES: March 6, 2002 – August 30, 2002 

INCIDENT DESCRIPTION:  Installation Restoration Program (IRP) Sites 12B and 23 are at 
Naval Base Ventura County, Construction Battalion Center in Port Hueneme, California, which 
serves as a storage and mobilization area for military construction personnel and equipment.  
Construction Battalion Center is not on the National Priorities List.  

IRP Site 12B was used to service generators and transformers between the early 1970s and 1980.  
During maintenance activities, the dielectric fluid was removed from generators and transformers 
and filtered to reduce the moisture content and other impurities.  An estimated total of 500 to 
600 gallons of polychlorinated biphenyl (PCB)-containing dielectric fluid was spilled at the site 
resulting in impacts to surface soil.   

For many years before 1986, IRP Site 23 was used as a scrap metal accumulation area and as a 
temporary storage for Navy surface targets.  The available information does not indicate a 
specific spill event or source.  However, the PCBs in surface soil are assumed to be associated 
with the storage of scrap metal and/or equipment. 

The U.S. Department of the Navy (Navy) has conducted environmental studies at Sites 12B and 
23 as part of the IRP at Construction Battalion Center.  Assessments and risk evaluations were 
conducted to evaluate the nature and extent of PCB impacts to surface soil and the potential 
cancer and noncancer risks to human health and the environment.  These assessments indicated a 
noncancer hazard index for a resident receptor greater than the threshold of 1, and therefore a 
potential for adverse health effects.  A surface soil removal action at IRP Sites 12B and 23 was 
then warranted.  The selected removal action, excavation and off-site disposal, was documented 
in an engineering evaluation/cost analysis (EE/CA).  The EE/CA 
action limit for PCBs, which was the U.S. Environmental Protection Agency Region 9 industrial 
soil PRG at the time.  After completion of the EE/CA (Tetra Tech EM Inc. 1998) but before 
contracting Geofon, Inc. and Cape Environmental Management, Inc., the Navy changed the 
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action limit for each site from that identified in the EE/CA to 1.0 milligrams per kilogram 
(mg/kg), as specified in Title 40 Code of Federal Regulations (40 CFR) Section 761.61, a 
chemical-specific applicable or relevant and appropriate requirement.  The Navy determined that 
40 CFR Section 761.61(a)(4) is a chemical-specific relevant and appropriate requirement for 
PCBs and therefore changed the remedial action objective to the Toxic Substances Control Act 
criterion for high-occupancy sites of 1.0 mg/kg for PCBs. 

The removal action was designated as a non-time-critical removal action because its planning 
period was greater than 6 months.  During the planning period, the Navy initiated dialogue with 
the California Environmental Protection Agency’s Department of Toxic Substances Control, the 
lead state agency, and sought its concurrence.  Based on this dialogue, the Navy decided to 
perform a non-time-critical removal action to limit potential exposure to PCBs in soils associated 
with IRP Sites 12B and 23 by removing soils with PCB concentrations above the action level of 
1.0 mg/kg.   

ACTIONS:  The Naval Facilities Engineering Command, Southwest Division contracted 
Geofon, Inc. to conduct removal action activities at IRP Sites 12B and 23 under Contract No. 
N68711-97-D-8702, Delivery Order No. 0026.  Geofon, Inc. mobilized to the site on March 5, 
2002, and began site preparation activities including utility clearance and surveying.  Excavation 
and stockpiling of PCB-contaminated soil at IRP sites 12B and 23 began on March 6 and was 
conducted through March 27, 2002.  Several excavation iterations were conducted during this 
period at IRP Site 12B based on confirmation sample results exceeding the action level.  
Approximately 1,677 tons of PCB-contaminated soil were removed from IRP Sites 12B and 23 
by Geofon, Inc. and disposed of at an approved facility in Kettleman City, California.  
Confirmation sampling data collected at IRP Site 23 indicated that soils with PCB concentrations 
above the action level of 1 mg/kg (1,000 micrograms per liter [µg/kg]) were removed.   
Confirmation soil samples from IRP Site 12B indicated that clean soil existed at the bottom of all 
excavations; however, soil exceeding the action level still existed to an unknown areal extent. 
Geofon backfilled both sites with clean soil and demobilized from the site on May 7, 2002. 

To address soil remaining in place above action levels at IRP Site 12B, Naval Facilities 
Engineering Command, Southwest Division contracted Cape Environmental Management, Inc. 
to conduct additional removal activities under Contract No. N68711-01-D-6003, Contract Task 
Order No. 002.  Cape Environmental Management, Inc. mobilized to the site on August 18, 
2002, and began site preparation activities.  Excavation and stockpiling of PCB-contaminated 
soil at IRP Site 12B was conducted from August 21 through August 26, 2002.  Approximately 
2,093 additional tons of PCB-contaminated soil were removed from IRP Site 12B and disposed 
of at the approved facility in Kettleman City, California.  Confirmation sampling data collected 
at IRP Site 12B indicated that, except at an isolated location where a previous sample (475-13) 
was collected, soils with PCB concentrations above the action level of 1 mg/kg (1,000 µg/kg) 
were removed with the exception of approximately 150 cubic yards of contaminated soil 
adjacent to and underneath Building 816 at IRP Site 12B.  This soil does not appear to pose a 
threat to human health or the environment in its present state, but could be removed and disposed 
of if the Navy were to demolish the building in the future.  Cape Environmental Management, 
Inc. backfilled IRP Site 12B with clean soil and demobilized from the site on August 30, 2002. 
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RESULTS:  A human health risk assessment incorporating postremoval action confirmation 
sampling results was prepared by Tetra Tech EM Inc.  Based on results of the risk assessment, 
the Navy recommends closure with institutional controls for IRP Site 12B and closure with no 
further action for IRP Site 23. 



 

1.0  INTRODUCTION 

The U.S. Department of the Navy (Navy), Naval Facilities Engineering Command, Southwest 
Division, authorized Tetra Tech EM Inc. (Tetra Tech) to prepare an On-Scene Coordinator 
(OSC) report for Naval Base Ventura County (NBVC), Construction Battalion Center (CBC) in 
Port Hueneme, California, under Delivery Order No. 0039 of Contract No. N68711-00-D-0005, 
the Indefinite Quantity Contract for Architectural-Engineering Services to Provide 
CERCLA/RCRA/UST Studies.  Tetra Tech did not have full-time representation at Sites 12B 
and 23 during removal activities.  This OSC report is based on information provided by Geofon, 
Inc. (Geofon), Cape Environmental Management, Inc. (Cape), and the Navy’s Resident Engineer 
in Charge of Construction.  This OSC report was prepared consistent with the U.S. 
Environmental Protection Agency’s (EPA) “Superfund Removal Procedures, Removal Response 
Reporting:  POLREPs and OSC Reports” (EPA 1994). 

This OSC report addresses Sites 12B and 23 at CBC in Port Hueneme, California.  The Navy has 
conducted environmental studies at Sites 12B (Maintenance Shop Area) and 23 (Surface Targets 
– Scrap Metal Yard) as part of the Installation Restoration Program (IRP) at CBC.  The IRP, a 
program to identify, assess, and clean up or control contamination from past hazardous waste 
disposal operations and hazardous materials management practices, follows the same steps and 
requirements as the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) program.  The Navy is conducting the IRP at CBC in accordance with the 
“Department of the Navy Installation Restoration Manual” (Navy 2001). 

This OSC report describes soil removal and disposal activities associated with a two-part non-
time-critical removal action performed at IRP Sites 12B and 23 located at CBC.  The removal 
action was conducted between March and August 2002 and was designated as non-time-critical 
because its planning period was greater than 6 months.  The Navy first contracted Geofon 
(December 2001 to May 2002) and then Cape (August 2002) to perform the removal action.  The 
non-time-critical removal action resulted in no further action required at Sites 12B and 23. 

The OSC report provides a written summary of the removal action, recording the situation as it 
developed, the actions taken, their effectiveness, the resources committed, and the problems 
encountered.  OSC recommendations are summarized.  The report serves as the primary vehicle 
for conveying important information on technologies used and lessons learned at the site to other 
OSCs and to Superfund managers. 

2.0  SUMMARY OF EVENTS 

This section provides information regarding site conditions and background, response 
organization, injuries to natural resources, chronological narrative of response actions, and 
resources committed. 
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2.1  SITE CONDITIONS AND BACKGROUND 

CBC consists of 1,615 acres of costal land situated approximately 5 miles northwest of the Santa 
Monica Mountains.  The installation is situated east of the unincorporated Channel Islands, south 
of the City of Oxnard and northwest of the City of Port Hueneme (see Figure 1-1).  Although 
there are other tenant organizations on base, the primary mission of CBC is to serve as a storage 
and mobilization area for military construction personnel and equipment. 

CBC is a federally owned facility operated and managed by the Navy.  Officially established in 
May 1942, Port Hueneme was built as a temporary depot to support the Navy’s construction 
needs in the Pacific during World War II.  CBC is an integral part of the west coast military 
defense system and is the only Navy-owned deep-water port between Los Angeles and San 
Francisco, California.  Currently, the facility is divided into home-ported and deployed functions 
that include military and technical training, outfitting of the Naval Mobile Construction 
Battalions and Seabee teams, supply and administrative services, and logistic support in the 
deployment of the Pacific Naval Construction Force.  CBC is also host command to tenant 
activities and lessees, such as Civil Engineering Corps Officer School and Cal-Pacific Drilling.  
Fluctuations in growth of the base reflect increased mobilization activity associated with World 
War II, the Korean War, and the Vietnam War.  Most existing facilities were constructed to 
support these periods of mobilization.  The facility currently consists of approximately 
750 buildings and supports a work force of more than 10,000 individuals. 

The locations of IRP Sites 12B and 23 are presented on Figure 2-1.  The following sections 
describe the initial situation, location of hazardous substances, cause of release or discharge, and 
the Navy’s efforts to respond to the releases or discharges for IRP Sites 12B and 23. 

2.1.1  Initial Situation 

CBC is not a National Priorities List site.  IRP Sites 12B and 23 have not been ranked using the 
Hazard Ranking System and the Agency for Toxic Substances and Disease Registry has not 
conducted a public health assessment at these sites, which is required only for National Priorities 
List sites. 

2.1.1.1  IRP Site 12B-Construction Equipment Department PCB Spill Area 

IRP Site 12B is located north of 32nd Avenue, between Victoria Avenue and Pennsylvania Road 
in the western portion of the base (Figures 2-1 and 2-2).  The site has consisted of an asphalt-
covered, rectangular-shaped area bounded by Building 816 on the east and Building 1192 on the 
west.  Between the early 1970s and 1980, IRP Site 12B was used to service generators and 
transformers.  The site is used occasionally as a parking area for large vehicles. 

This site is approximately 17,450 square feet in size, and is located in an industrial area.  The site 
is covered with asphalt and a concrete apron.  Site 12B is underlain by unconsolidated sands, 
silts, and clays.  Water level measurements from nearby groundwater monitoring wells indicate 
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that depth to groundwater is approximately 4 to 7 feet below ground surface (bgs) and is tidally 
affected.  As a result of tidal effects, groundwater flow directions vary from south to southeast.  
IRP Site 12B is located in an industrial area with the closest residential area approximately 
1,000 feet to the south (Navy 2002).  The habitat near the site is highly altered and disturbed 
from previous human activities with no sensitive ecosystems identified near the site (PRC 
Environmental Management, Inc. [PRC] 1993). 

2.1.1.2  IRP Site 23 – Surface Targets 

IRP Site 23 consists of a flat, unpaved, roughly triangular area located in the southwestern 
portion of CBC (Figures 2-1 and 2-3).  Hueneme Harbor lies approximately 800 feet east of IRP 
Site 23.  IRP Site 23 was used as a scrap metal accumulation area and as a temporary storage 
area for Navy surface targets for many years before 1986.  The area was cleared of materials in 
1991 (PRC and Montgomery Watson 1996), and there are no surface targets (targets for Navy 
artillery fire) or any other materials currently stored at the site. 

This 6,500-square-foot site is an open area adjacent to industrial areas.  Access to the site is 
restricted by a chain-link fence on the north and east sides and stacked cargo containers on the 
southwest side.  Site 12B is underlain by silty-sand and sand fill.  Water level measurements 
from nearby groundwater monitoring wells indicate that depth to groundwater is approximately 
7 feet bgs and is not tidally affected.  The closest residential areas are approximately 300 feet to 
the southwest (Navy 2002).  The habitat near the site is highly altered and disturbed from 
previous human activities with no sensitive ecosystems identified near the site (PRC 1993). 

2.1.2  Location of Hazardous Substances 

This section specifies areas of concern on site and indicates water sources that were 
contaminated or threatened, if applicable. 

2.1.2.1  IRP Site 12B – Construction Equipment Department PCB Spill Area 

Results of previous sampling events at IRP Site 12B indicated that polychlorinated biphenyls 
(PCB), including Aroclor-1254 and Aroclor-1260, were detected in surface soils at 
concentrations ranging from 0.052 to 2.7 milligrams per kilogram (mg/kg).  PCBs were 
estimated to be present in surface soil through IRP Site 12B, an approximately 17,450-square-
foot area.  The results of the basewide groundwater investigation indicated that groundwater has 
not been adversely impacted at IRP Site 12B (Tetra Tech 2001). 

2.1.2.2  IRP Site 23 – Surface Targets 

Results of previous sampling events at IRP Site 23 indicated that PCBs were detected 
at concentrations ranging from 0.12 to 13.8 mg/kg, predominantly within the surface soils (3 to 
5 inches bgs) at isolated locations and within small areas, totaling approximately 1,050 square 
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feet.  The results of the basewide groundwater investigation indicated that groundwater has not 
been adversely impacted at IRP Site 23 (Tetra Tech 2001). 

2.1.3  Cause of Release or Discharge 

The facts concerning the cause or threat of the release or discharge, and the activities that may 
have contributed to the incident are described in this section. 

2.1.3.1  IRP Site 12B – Construction Equipment Department PCB Spill Area 

IRP Site 12B was used to service generators and transformers between the early 1970s and 1980.  
During maintenance activities, the dielectric fluid was removed from generators and transformers 
and filtered to reduce the moisture content and other impurities.  Up to 10 gallons of dielectric 
fluid was spilled onto the ground during each generator and transformer service (PRC 1993).  An 
estimated total of 500 to 600 gallons of PCB-containing dielectric fluid was spilled at the site.  
The initial assessment study conducted in 1985, reported that the spills were cleaned up with rags 
that were disposed of off site (PRC 1993). 

2.1.3.2  IRP Site 23 – Surface Targets 

For many years before 1986, IRP Site 23 was used as a scrap metal accumulation area and as a 
temporary storage for Navy surface targets.  The available information does not indicate a 
specific spill event or source.  However, the PCBs in surface soil are assumed to be associated 
with the storage of scrap metal and/or equipment. 

2.1.4  Navy Efforts to Respond 

Actions taken to locate responsible or potentially responsible parties and to obtain from them a 
prompt and proper response are described in this section. 

The removal actions at IRP Sites 12B and 23 were conducted by the Navy as part of the ongoing 
IRP.  The U.S. Department of Defense used the authority to undertake CERCLA response 
actions, including removal actions, under Title 42 of the United States Code (USC) Section 
9604, Title 10 of the USC Section 2705, and Federal Executive Order No. 12580.  As the lead 
federal agency, the Navy is conducting the IRP at CBC.  All PCB releases at these two sites are 
believed to be related to Navy activities. 

2.1.4.1  Previous Removal Action 

There have been no previous removal actions at IRP Sites 12B and 23.  However, Site 23 was 
cleared of stored materials in 1991 (PRC and Montgomery Watson 1996), and there are no 
surface targets (targets for Navy artillery fire) or any other materials currently stored at the site. 
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2.1.4.2  Previous Investigations 

Previous environmental investigations and evaluations have been previously conducted for IRP 
Sites 12B and 23.  These activities are described in detail in the following reports: 

• “Installation Restoration Program Removal Evaluation, Site 5, 6, 12, 13, and 15, 
Draft Final Report” (PRC 1993) 

• “Final Site Inspection Report, Sites 4, 8, 10, 11, 16, 18, 22, and 23, Naval 
Construction Battalion Center, Port Hueneme, California”  
(PRC and Montgomery Watson 1996) 

• “Technical Memorandum, Supplemental Sampling and Analysis, IRP Sites 5, 6, 12B, 
and 13, NCBC Port Hueneme” (PRC 1997) 

• “Final Engineering Evaluation and Cost Analysis, Non-Time-Critical Removal 
Action for IRP Sites 9, 12B, and 23, NCBC Port Hueneme, California”  
(Tetra Tech 1998) 

2.1.4.3  Streamlined Risk Evaluation 

The 1993 removal evaluation conducted by Tetra Tech (formerly PRC Environmental 
Management, Inc.) indicated that analytical results for PCBs at IRP Site 12B exceeded screening 
levels published by California Environmental Protection Agency’s Department of Toxic 
Substance Control (DTSC) in preliminary endangerment assessment guidance documents.  
Consequently, a risk assessment was performed to evaluate potential threats to humans at the site 
and surrounding areas.  Results of the screening-level risk evaluation conducted at IRP Site 12B 
showed that the cancer risk associated with exposure to PCBs at the site was within the risk 
management range of 1 × 10-4 to 1 × 10-6, but noncancer risk exceeded the threshold hazard 
index (HI) of 1 at the site.  Therefore, a removal action was recommended in an effort to meet 
the target risk level established for these compounds. 

A human health screening evaluation was performed during the site investigation for Site 23.  
Results of the human health screening evaluation conducted at IRP Site 23 showed that the 
cancer risk associated with exposure to PCBs at the site was within the risk management range of 
1 × 10-4 to 1 × 10-6, but noncancer risk exceeded the threshold HI of 1 at the site.  Therefore, a 
removal action was recommended in an effort to meet the target risk level established for these 
compounds. 

2.1.4.4  Engineering Evaluation and Cost Analysis 

In 1998, Tetra Tech conducted an engineering evaluation and cost analysis (EE/CA) for 
Sites 12B and 23 (Tetra Tech 1998).  The EE/CA identified general removal actions that could 
be used at the sites including: 
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• Alternative 1 – Soil removal and off-site disposal 

• Alternative 2 – Soil removal and on-site treatment 

• Alternative 3 – In-situ biological treatment 

• Alternative 4 – In-situ thermal treatment 

For each of these removal actions, the specific technology process options that would be 
applicable for the sites were identified.  The most feasible process options were evaluated for 
their overall effectiveness, implementability, and cost-effectiveness with respect to meeting the 
following remedial action objective (RAO): 

Limit potential exposure to PCBs in soil associated with Sites 12B and 23 by removing soils with 
PCB concentrations above the EPA Region 9 industrial preliminary remediation goal (PRG) for 
Aroclor-1260. 

The Navy evaluated the four cleanup alternatives for IRP Sites 12B and 23.  Each alternative was 
evaluated to determine how effectively it would (1) protect human health and welfare, (2) satisfy 
applicable environmental regulations, and (3) reduce the toxicity, mobility, or volume of the 
contaminants in both the long and short term.  Additionally, the technical feasibility and 
commercial availability of the cleanup technology, as well as regulatory agency and community 
acceptance of the planned removal action were considered in the evaluation. 

Based on the evaluation of the four alternatives presented in the engineering evaluation and cost 
analysis, the Navy proposed to implement Alternative 1:  excavate contaminated soils and 
dispose of them at a licensed off-site disposal facility.  This alternative is protective of human 
health and welfare, provides long-term effectiveness at minimum cost, is easy to implement, and 
will not limit future reuse of the sites.  In addition, the alternative is consistent with future 
remedial actions at CBC and meets the identified applicable or relevant and appropriate 
requirements (ARAR). 

2.1.4.5 Action Memorandum 

In 2002, the Navy completed the action memorandum for IRP Sites 12B and 23 (Navy 2002).  
The purpose of the action memorandum is to document for the Administrative Record, the 
Navy’s decision to undertake a non-time-critical removal action at IRP Sites 12B and 23.  
In accordance with federal and state regulations, the action memorandum documented the 
selected remedial action as excavation and disposal of contaminated soils for IRP Sites 12B and 
23.  The action memorandum also documented the action level for each site as 1.0 mg/kg, as 
specified by Title 40 of the Code of Federal Regulations (40 CFR) Section 761.61, which was 
determined to be a chemical-specific ARAR.  Attainment of the RAO will result in residual 
noncancer risk levels below the acceptable HI of 1.0. 

Although the action memorandum clarified that removal action at IRP Sites 12B and 23 was 
intended to be an interim action, the postremoval confirmation sampling data indicates that 
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further action in regards to soil is not necessary at either site.  The results of the basewide 
groundwater investigation indicated that groundwater remedial or removal action is not 
necessary at either site (Tetra Tech 2001). 

2.2  ORGANIZATION OF RESPONSE 

As explained in Section 2.1.4 of this report, U.S. Department of Defense has authority to 
undertake CERCLA response actions including removal actions, under Title 42 USC Section 
9604, Title 10 of the USC Section 2705, and Federal Executive Order No. 12580.  The Navy 
worked in cooperation with the DTSC Region 4 to develop and implement removal actions at 
Sites 12B and 23.  In addition, the Los Angeles Regional Water Quality Control Board assisted 
in the regulatory oversight of the removal action regarding potential impacts to groundwater. 

As the lead federal agency, the Navy contracted Geofon and Cape to conduct the removal actions 
at IRP Sites 12B and 23 as part of the ongoing environmental restoration program at CBC.  The 
Navy also contracted Tetra Tech to provide technical assistance with implementation of the 
removal action.  Organizational contact information is provided in Table 2-1. 

2.3  INJURY/POSSIBLE INJURY TO NATURAL RESOURCES 

This section describes the content and time of notice to natural resource trustees and the trustee 
damage assessment and restoration activities. 

2.3.1  Content and Time of Notice to Natural Resource Trustees 

The Navy conducted a preliminary ecological risk evaluation at IRP Sites 12B and 23 from 
January 11, 1999, through January 13, 1999, to determine whether the sites present a risk to 
nearby ecological receptors (Navy 1999).  The assessment was conducted in accordance with 
California Environmental Protection Agency guidance (DTSC 1996).  The purpose of the 
preliminary ecological risk evaluation was to determine if sufficient natural resources are at risk, 
because of site contaminants or the proposed removal action, to warrant a Phase I ecological 
assessment.  The results of the evaluation are summarized below: 

• No vegetation or endangered species are present at IRP Sites 12B and 23. 

• IRP Sites 12B and 23 do not provide habitat for endangered species. 

The results of the preliminary ecological risk evaluation indicated that a Phase I ecological risk 
assessment was not warranted for IRP Sites 12B or 23, and that the proposed removal action 
should proceed. 

2.3.2  Trustee Damage Assessment and Restoration Activities 

Natural resources were not damaged as a result of historic activities associated with IRP 
Sites 12B and 23.  Accordingly, restoration activities for natural resources were not required as 
part of the removal actions. 
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2.4  CHRONOLGICAL NARRATIVE OF RESPONSE ACTIONS 

This section describes the response actions completed for IRP Sites 12B and 23 including the 
threat abatement actions taken, treatment and disposal technologies pursued, and public 
information and community relations activities. 

2.4.1  Threat Abatement Actions Taken 

2.4.1.1  Geofon Response Action Summary 

Geofon conducted the removal action at IRP Sites 12B and 23 in accordance with their final 
work plan for soil removal and disposal (Geofon 2002a).  The general sequence of field tasks 
performed by Geofon included mobilization, field setup (including land surveys), soil 
excavation, field screening and confirmation sampling, soil transportation and disposal, site 
restoration (including backfilling and compaction) and demobilization. 

Date Event 
March 5, 2002 Mobilized construction equipment and field crew to the site.  

Constructed soil stockpile containments, exclusion zone, 
contamination reduction zone and perimeter fencing.  Removed 
asphalt from the proposed excavation area at IRP Site 12B and 
temporarily stockpiled on site 

March 6 - March 7, 2002 Removed soil at IRP Site 12B to an approximate depth of 
2 feet bgs and stockpiled on site. 

March 7 - March 11, 2002 Removed soil at IRP Site 23 to an approximate depth of 1 foot 
bgs and stockpiled on site 

March 11 - March 12, 2002 Collected soil samples from the bottom and sidewalls of IRP 
Site 12B excavation and field screened the samples using 
semiquantitative immunoassay kits to determine the 
environmental condition of non-excavated soil.  Field 
screening results indicated that further excavation, both 
horizontally and vertically, was necessary. 

March 12 - March 22, 2002  Collected soil samples from the bottom of  IRP Site 23 
excavation and field screened the samples using 
semiquantitative immunoassay kits to determine the 
environmental condition of non-excavated soil.  Field 
screening results indicated that no further excavation was 
needed; therefore, the soil samples were sent to an off-site 
laboratory on March 22, 2002 for confirmation analysis. 

March 13 - March 27, 2002 Several iterations of excavation at IRP Site 12B were performed 
during this period, based on the results of field screening.  On 
March 27, 2002, final soil samples were collected and sent to an 
off-site laboratory for confirmation analysis.  The final 
excavation area at IRP Site 12B was approximately 60 to 75 feet 
in width, 140 feet in length, and averaged 4 feet in depth.  
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March 28 - April 3, 2002 Loaded, transported and disposed of PCB-contaminated soil 
from IRP Sites 12B and 23 to Chemical Waste Management's 
Kettleman Hill Facility in Kettleman City, California  

April 1 - April 2, 2002 Based on confirmation analytical results, areas with PCB 
concentrations above action levels were further excavated and 
resampled. Four soil samples were collected on April 2, 2002 
and sent to an off-site laboratory for confirmation analysis. 

April 8 - May 7, 2002 On April 9, 2002, a land survey was performed to verify the 
limits of excavation.  Completed site restoration activities, 
including screening of imported backfill material, backfilling 
and compaction, and site grading. 

May 7 - May 8, 2002 Demobilized equipment, materials and supplies from IRP Site 
12B including the field trailer. 

May 15, 2002 Conducted a final inspection with the remedial project 
manager. 

Detailed discussion and field documentation, such as the daily contractor production reports and 
contractor quality control reports, of the removal action at IRP Sites 12B and 23 are provided in 
the field activities report (Geofon 2002b), included in Appendix B of this report. 

2.4.1.2 Cape Response Action Summary 

Cape performed additional removal activities at IRP Site 12B in accordance with the final work 
plan for soil removal and disposal (Cape 2002a).  Because Geofon’s contract ended, Cape was 
contracted to continue excavation and disposal until confirmation samples indicated constituent 
concentrations below action levels.  The general sequence of field tasks performed by Geofon 
included mobilization, field setup (including land surveys), soil excavation, field screening and 
confirmation sampling, soil transportation and disposal, site restoration (including backfilling 
and compaction), and demobilization. 

Date Event 

August 18, 2002 Mobilized to the site. 

August 19, 2002 Installed temporary fence around exclusion zone at IRP 
Site 12B.  Arranged equipment delivery.  Surface concrete and 
asphalt was saw-cut. Began removing and stockpiling concrete 
and asphalt.  Began excavating, stockpiling, and covering the 
stockpiled soil at IRP Site 12B. 

August 20, 2002 Finished removing and stockpiling the asphalt at IRP Site 12B.  
Continued to excavate, stockpile, and cover soil from the 
exclusion zone. 
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August 21, 2002 Loaded and transported approximately 443 tons of soil for 
disposal from the stockpiled soil near IRP Site 12B. 

August 22, 2002 Loaded and transported approximately 482 tons of soil for 
disposal from IRP Site 12B.  Excavated around the electrical 
vault, water, and storm drain, but left soil under utilities in 
place for support.  Loaded the concrete and rebar and disposed 
at Lindsey’s Dump.  Loaded and transported approximately 
180 tons of asphalt for recycling. 

August 23, 2002 Finished excavating soil in the exclusion zone.  Loaded and 
transported approximately 552 tons of soil for disposal from 
IRP Site 12B.  Collected 27 soil samples from excavation 
sidewalls and bottom for laboratory analysis. 

August 26, 2002 Finished loading and transporting approximately 665 tons of 
soil for disposal from IRP Site 12B.  Started to backfill and 
compact the exclusion zone with fill sand. 

August 27, 2002 Backfilled and compacted excavation with fill sand.  Cleaned 
site. 

August 28, 2002 Placed the Class II base over the compacted sand, and 
compacted.  Started to finish grade and prepare for new 
asphalt. 

August 29, 2002 Continued to finish grade and compact IRP Site 12B parking 
lot. 

August 30, 2002 Finished grading and compacting IRP Site 12B parking lot.  
Paved the site with 2 inches of hot asphalt as binder and 2 
inches of hot asphalt for surface cover.  Demobilized and 
cleaned site. 

Detailed discussion and field documentation, such as the daily contractor production reports and 
contractor quality control reports, for the removal action at IRP Site 12B are provided in the field 
activities report (Cape 2002b), included in Appendix C of this report. 

2.4.2  Treatment/Disposal/Alternative Technology Approaches Pursued 

Removal actions conducted by Geofon and Cape generally consisted of excavation and off-site 
disposal of contaminated soil.  A description of the excavation quantities and off-site disposal 
locations used by these removal contractors is presented below. 

2.4.2.1  Geofon, Inc. 

From March 28 through April 3, 2002, approximately 1,871 tons of soil at IRP Site 12B and 
590 tons of soil at IRP Site 23 were excavated and transported off site as California 
state-designated/nonhazardous waste.  All soils were transported to Chemical Waste 
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Management’s Kettleman Hill Facility located in Kettleman City, California.  The waste 
was transported and disposed of based on the analytical results of waste characterization 
sampling and the results of data collected in previous investigations.  All transportation was 
performed by a State of California licensed material hauler, subcontracted by Chemical Waste 
Management.  The nonhazardous waste manifests and weight certificates are included in the field 
activities report (Geofon 2002b).  A summary of waste quantities and disposal information is 
provided in Table 2-2. 

Personal protective equipment generated on site were contained within a Department of 
Transportation-approved 30-gallon drum and was disposed of nonhazardous waste by EFR 
Environmental Services, Inc. to Superior Special Services, Inc. located in Phoenix, Arizona. 

2.4.2.2  Cape Environmental Management, Inc. 

From August 20 through August 26, 2002, approximately 2,093 tons of soil at IRP Site 12B were 
excavated and transported off site as California state-designated/nonhazardous waste.  All soils 
were transported to Chemical Waste Management's Kettleman Hill Facility located in Kettleman 
City, California.  The waste was transported and disposed of based on the analytical results of 
waste characterization sampling and the results of data collected in previous investigations.  
All transportation was performed by a State of California licensed material hauler.  The 
nonhazardous waste manifests and weight certificates are included in the removal action report 
(Cape 2002b).  A summary of waste quantities and disposal information is provided in Table 2-2. 

2.4.3  Public Information and Community Relations Activities 

As lead agency, the Navy is responsible for public participation activities.  To foster community 
awareness and public input, the Navy has established a community relations plan at CBC.  The 
community relations plan was prepared in April 1993 and updated in April 2000.  The Navy 
regularly publishes fact sheets and public notices to announce environmental restoration 
activities at CBC.  An important part of the community relations program is the Port Hueneme 
Restoration Advisory Board (RAB).  The Port Hueneme RAB meets every 3 months as a forum 
for interested parties to receive information and provide comment on CBC documents and 
environmental activities. 

For the IRP Sites 12B and 23 removal action, the Navy’s community relations activities included 
publishing a public summary and holding a public comment period on the EE/CA report (Tetra 
Tech 1998).  The announcement was initially made in the Ventura County Star on October 13, 
18, and 28, 1998, and in the Los Angeles Times, Ventura Edition on October 28, 1998.  The 
public comment period was conducted from October 20, 1998 to November 30, 1998.  All public 
comments on the EE/CA were presented during a public meeting held on November 5, 1998 at 
the Orvene Carpenter Community Center, 550 Park Avenue, Port Hueneme, California.  The 
Navy’s responses to public comments were provided in the IRP Sites 12B and 23 action 
memorandum (Navy 2002). 

Final OSC Report – IRP 12B and 23 14 DS.A039.10346 



 

In 2002, an updated fact sheet, which summarized the planned removal action was mailed to a 
list of the CBC RAB members and RAB meeting attendees.  The fact sheet specifically described 
the project action memorandum (Navy 2002) and indicated that the action memorandum was 
made available to the public at the Oxnard Public Library located at 251 South A Street, Oxnard, 
California.  A notice of action memorandum availability also was published in the Ventura 
County Star on February 20, 2002. 

A RAB meeting was held on February 21, 2002, at the Orvene Carpenter Community Center.  
The meeting provided an opportunity for the public to ask questions concerning the Navy’s 
environmental restoration program.  The action memorandum for IRP Sites 12B and 23 and the 
planned removal actions were discussed at the RAB meeting. 

2.5  RESOURCES COMMITTED 

The EE/CA presented estimated removal action costs for IRP Sites 12B and 23 as $138,000 and 
$28,000, respectively (Tetra Tech 1998).  These costs were developed for soil removal and 
disposal volumes of 965 bank cubic yards (bcy) at IRP Site 12B and 40 bcy at IRP Site 23.  
However, the action memorandum (Navy 2002) provided a total cost estimate of $163,000 based 
on revised volume estimates for IRP Sites 12B and 23 of 820 bcy and 45 bcy, respectively.  
Actual excavation volumes and costs were larger and totaled $685,362.  A summary of the 
removal action volumes and costs for IRP Sites 12B and 23 is presented in Table 2-3. 

3.0  EFFECTIVENESS OF REMOVAL ACTIONS 

This section describes the effectiveness of removal actions conducted by the Navy, State or local 
forces, federal agencies and special teams, contactors, private groups, and volunteers. 

3.1  ACTIONS TAKEN BY THE NAVY 

As the lead federal agency, the Navy contracted Geofon and Cape to conduct the removal action 
at IRP Sites 12B and 23 as part of the ongoing environmental restoration program at CBC.  
Although the removal action at IRP Sites 12B and 23 is an interim action, the postremoval 
confirmation sampling data indicates that further action in regards to soil, except for institutional 
controls at IRP Site 12B, is not necessary at either site.  To support this assertion, a human health 
risk assessment was performed using confirmation sampling data and is described in summary 
below, and in detail in Appendix A.  In addition, the Navy has studied the groundwater 
basewide.  The results of the basewide groundwater investigation indicated that groundwater 
remedial or removal action is not necessary at either IRP site (Tetra Tech 2001).  A Request for 
Closure Letter Report for IRP Site 23, summarizing the results of previous investigations is 
being prepared under separate cover.  The report will include available information on 
groundwater monitoring data, groundwater gradient and movement, potential contamination 
from upgradient sources, proximity to known contaminant sources, and other information. 
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3.1.1  Human Health Risk Assessment 

The Navy conducted a postremoval risk assessment to determine the future land use for each site.  
Figures 3-1 and 3-2 show the postremoval confirmation samples used to assess risk at Sites 12B 
and 23, respectively.  Tables 3-1 and 3-2 present confirmation soil sample analytical results for 
the Site 12B and 23 risk assessments, respectively.  The human health risk assessment (HHRA) 
assessed potential risks and noncancer hazards associated with potential exposure to 
Aroclor-1260 in soil at IRP Sites 12B and 23 under current and potential future land-use 
conditions.  The following sections summarize the results of the HHRA. 

IRP Site 12B 

For IRP Site 12B, the HHRA evaluated potential exposure to subsurface soil (0 to 10 feet bgs) 
for future industrial and future residential exposure scenarios.  A current exposure scenario was 
not evaluated for IRP Site 12B because the site is paved, precluding exposure to soil.   

The cancer risk for the future industrial scenario is 1 × 10-6.  The estimated cancer risk is at the 
low end of the risk management range (1 × 10-6 to 1 × 10-4).   The total HI for the future 
industrial worker scenario is 8 × 10-2, which is less than the threshold HI of 1. 

The cancer risk for the future residential scenario is 4 × 10-6, and is at the low end of the risk 
management range of 1 × 10-6 to 1 × 10-4.  The total HI for the future residential scenario is 
8 × 10-1, which is less than the threshold HI of 1. 

IRP Site 23 

For IRP Site 23, the HHRA evaluated potential exposure to surface soil (0 to 2 feet bgs) for 
current industrial, future industrial, and future residential exposure scenarios. 

The estimated cancer risk for the current and future industrial worker scenario is 5 × 10-7.  The 
estimated cancer risk is less than the risk management range of 1 × 10-6 to 1 × 10-4.  The total HI 
for the current and future industrial worker scenario is 3 × 10-2, which is less than the threshold 
HI of 1. 

The estimated cancer risk for the future residential scenario is 2 × 10-6.  The estimated cancer 
risk is at the low end of the risk management range of 1 × 10-6 to 1 × 10-4.  The total HI for the 
future residential scenario is 3 × 10-1, which is less than the threshold HI of 1. 

The HHRA limited evaluation of potential future industrial and residential exposure at IRP 
Site 23 to surface soil because PCB impacts at the site are limited to surface soil.  If future 
development occurs at the site, it is likely that surface soils will be mixed with deeper, 
unimpacted subsurface soils.  In this event, the potential cancer risks and noncancer hazards 
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under future industrial and residential exposure scenarios are likely to be less than the estimated 
risks and hazards. 

3.2  ACTIONS TAKEN BY STATE AND LOCAL FORCES 

As the lead state agency, DTSC provided technical review of the project documents and 
conducted project oversight of the removal action at IRP Sites 12B and 23.  In addition, Los 
Angeles Regional Water Quality Control Board provided technical oversight regarding potential 
groundwater issues associated with IRP Sites 12B and 23. 

3.3  ACTIONS TAKEN BY FEDERAL AGENCIES AND SPECIAL TEAMS 

No other federal agencies besides the Navy were involved with the removal action for IRP 
Sites 12B and 23. 

3.4  ACTIONS TAKEN BY CONTRACTORS, PRIVATE GROUPS, AND VOLUNTEERS 

The Navy contracted Geofon and Cape to conduct the removal action at IRP Sites 12B and 23.  
The following discussion is a summary of the removal activities conducted by these contractors, 
shown in Section 2.4.1.  There was no work performed by volunteers or private groups.  
In addition, all identified health and safety protocols, environmental laws, and regulations were 
followed. 

3.4.1  Geofon, Inc. 

Geofon conducted the removal action at IRP Sites 12B and 23 in accordance with the final work 
plan for soil removal and disposal (Geofon 2002a).  Between March 5, 2002, and May 5, 2002, 
Geofon completed the following removal actions: 

• Removed soil at IRP Site 12B to an approximate depth of 2 feet bgs and stockpiled on 
site 

• Transported and disposed of approximately 1,871 tons of PCB-contaminated soil 
from IRP Site 12B at the Chemical Waste Management’s Kettleman Hill Facility 
located in Kettleman City, California 

• Collected 44 confirmation and quality control soil samples from IRP Site 12B 

• Removed soil at IRP Site 23 to an approximate depth of 1 foot bgs and stockpiled on 
site 

• Transported and disposed approximately 590 tons of PCB-contaminated soil from 
IRP Site 23 at the Chemical Waste Management’s Kettleman Hill Facility located in 
Kettleman City, California 

• Collected 30 confirmation and quality control soil samples from IRP Site 23 

Final OSC Report – IRP 12B and 23 17 DS.A039.10346 



 

The extent of the contaminated soil excavation and confirmation soil samples performed 
by Geofon for IRP Sites 12B and 23 are presented on Figure 3-3 and Figure 3-4, respectively.  
The site health and safety plan was adhered to during the removal activities and no incidents or 
accidents occurred during the removal actions. 

Postremoval confirmation sampling data collected at IRP Site 12B after Geofon's excavation 
activities were completed indicated the presence of soils with PCB concentrations above the 
action level of 1 milligram per kilogram (mg/kg) or 1,000 micrograms per kilogram (µg/kg) on 
the west, south and east sidewalls of the excavation (Geofon 2002b).  Based on this sampling 
data, further soil removal was conducted by Cape as discussed in Section 3.4.2. 

Postremoval confirmation sampling data collected at IRP Site 23 indicated that soils with PCB 
concentrations above the action level of 1 mg/kg (1,000 µg/kg) were removed by Geofon.  
Furthermore, confirmation sampling data also indicates that soils with PCB concentrations above 
the residential PRG of 0.22 mg/kg (220 µg/kg) have been removed, thus accommodating a future 
residential land use scenario.  Based on postremoval confirmation sampling data, no further 
action for PCB-contamination in soil is recommended for IRP Site 23 (Geofon 2002b).  The 
results of the basewide groundwater investigation indicated that groundwater remedial or 
removal action is not necessary at this site (Tetra Tech 2001). 

3.4.2  Cape Environmental Management, Inc. 

Cape performed additional removal activities at IRP Site 12B in accordance with their final work 
plan for soil removal and disposal (Cape 2002a).  Between August 18, 2002 and August 30, 
2002, Cape completed the following removal actions: 

• Removed soil at IRP Site 12B to an approximate depth of 4.5 feet bgs and stockpiled 
on site 

• Transported and disposed approximately 2,093 tons of PCB-contaminated soil from 
IRP Site 12B at the Chemical Waste Management's Kettleman Hill Facility located in 
Kettleman City, California 

• Collected 32 confirmation and quality control soil samples from IRP Site 12B 

The extent of the contaminated soil excavation and confirmation soil samples performed by 
Cape for IRP Site 12B is presented on Figure 3-5.  The site health and safety plan was adhered to 
during the removal activities and no incidents or accidents occurred during the removal actions. 

Confirmation sampling data collected at IRP Site 12B indicated that accessible soils with 
PCB concentrations above the action level of 1 mg/kg (1,000 µg/kg) have been removed.  
Approximately 150 cubic yards of PCB-contaminated soil remain adjacent to and under 
Building 816.  This soil does not appear to pose a threat to human health or the environment in 
its present state, but could be removed and disposed of if the Navy were to demolish the building 
in the future. 
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4.0  DIFFICULTIES ENCOUNTERED 

This section describes difficulties encountered during the IRP Sites 12B and 23 removal action 
including items that affected the response, issues of intergovernmental coordination, and 
difficulties interpreting, complying with, or implementing policies and regulations. 

4.1  ITEMS THAT AFFECTED THE RESPONSE 

The removal action conducted by Geofon disclosed that the extent of PCB-contaminated soil at 
IRP Site 12B was greater than previously anticipated.  As a result, multiple iterations 
of confirmation sampling and additional excavation were conducted in an attempt to remove 
PCB-contaminated soil exceeding the action limit.  Because Geofon’s contract was limited 
in terms of duration and scope, Geofon demobilized from IRP Site 12B without completely 
removing PCB-contaminated soil with concentrations exceeding the action limit.  Further 
removal of PCB-contaminated soil at IRP 12B was conducted by Cape under a separate contract.  
Confirmation sampling conducted by Cape indicates that approximately 150 cubic yards of 
PCB-contaminated soil remains in place under Building 816 at IRP Site 12B.  The impacted soil 
could be removed and disposed of if the building were to be demolished in the future, put does 
not appear to pose a threat to human health or the environment in its present state. 

4.2  ISSUES OF INTERGOVERNMENTAL COORDINATION 

No issues of intergovernmental coordination were encountered during the removal action for IRP 
Sites 12B and 23. 

4.3  DIFFICULTIES INTERPRETING, COMPLYING WITH, OR IMPLEMENTING POLICIES 
AND REGULATIONS 

After completion of the EE/CA (Tetra Tech 1998) but before contracting Geofon and Cape, the 
Navy changed the action limit for each site from that identified in the EE/CA to 1.0 mg/kg, as 
specified in 40 CFR Section 761.61, a chemical-specific ARAR.  The EE/CA identified 
1.3 mg/kg as the action limit for PCBs, which was the EPA Region 9 industrial soil PRG at the 
time.  The Navy determined that 40 CFR 761.61(a)(4) is a chemical-specific relevant and 
appropriate requirement for PCBs and therefore changed the RAO to the more protective Toxic 
Substances Control Act criterion for high-occupancy sites of 1.0 mg/kg PCBs. 

5.0  RECOMMENDATIONS 

This section provides recommendations for IRP Sites 12B and 23 regarding the prevention of a 
recurrence of a similar discharge release, improvement to subsequent removal actions, and 
potential modifications to existing regulations and response planning. 
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5.1  SITE CLOSURE 

The Navy has evaluated the results of the removal action and the basewide groundwater 
investigation (Tetra Tech 2001) and made the following determinations for IRP Sites 12B and 23. 

IRP Site 12B 

The Navy recommends that IRP Site 12B be closed with institutional controls as a result of the 
removal action, supported by the results of postremoval confirmation soil sampling and human 
health risk assessment, and in accordance with the results of the basewide groundwater 
investigation (Tetra Tech 2001).  

As shown in the postremoval risk assessment, the one-sided 95 percent upper confidence limit 
(UCL95) value calculated from the results of post removal confirmation samples for IRP site 12B 
is 0.841 mg/kg.  As documented in the action memorandum (Navy 2002), UCL95 value was to be 
calculated to provide the statistical means of evaluating whether the RAO of 1.0 mg/kg had been 
achieved.  Because this value is below 1.0 mg/kg at IRP Site 12B, the RAO has been achieved.  
The postremoval risk assessment shows that residual cancer risk (4 × 10-6) under a future 
residential exposure scenario is within EPA’s acceptable risk management range and that 
noncancer risk is below the HI of 1.  

The postremoval risk assessment also shows that the residual cancer risk of 1 × 10-6 under a 
future industrial exposure scenario does not exceed the 1 × 10-6 risk level that EPA considers 
acceptable.  A complete exposure pathway does not exist under the current industrial scenario 
because the entire site is paved.  Continued maintenance of the asphalt pavement at IRP Site 12B 
will ensure that exposure to residual contamination does not occur. 

The results of the basewide groundwater investigation indicated that groundwater remedial or 
removal action is not necessary in the vicinity of IRP Site 12B (Tetra Tech 2001).   

IRP Site 23 

The Navy recommends that IRP Site 23 be closed with no further action as a result of the 
removal action, supported by the results of postremoval confirmation soil sampling and human 
health risk assessment, and in accordance with the results of the basewide groundwater 
investigation (Tetra Tech 2001).  

As shown in the postremoval risk assessment, the UCL95 value calculated from the results of post 
removal confirmation samples for IRP site 23 is 0.334.  As documented in the action 
memorandum (Navy 2002), UCL95 value was to be calculated to provide the statistical means of 
evaluating whether the RAO of 1.0 mg/kg had been achieved.  Because this value is below 
1.0 mg/kg at IRP Site 23, the RAO has been achieved.  The postremoval risk assessment also 
shows that the residual cancer risk of 2 × 10-6 (1.52 × 10-6 at the calculated precision) under a 
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future residential land use scenario is essentially at the low end of EPA’s acceptable risk 
management range (1 × 10-6) and that noncancer risk is below the HI of 1.  

The results of the basewide groundwater investigation indicated that groundwater remedial or 
removal action is not necessary in the vicinity of IRP Site 23 (Tetra Tech 2001). 

5.2  MEANS TO PREVENT A RECURRENCE OF THE DISCHARGE OR RELEASE 

As previously discussed, PCB-contaminated surface soil at IRP Sites 12B and 23 resulted from 
historical waste handling activities associated with scrap equipment/material and electrical 
device maintenance activities involving dielectric fluids.  To prevent a recurrence of similar PCB 
releases, the Navy has implemented the NBVC “PCB Elimination Plan” (NBVC 2001a) and the 
“Hazardous Waste Management Plan” (NBVC 2001b), described below. 

5.2.1  NBVC PCB Elimination Plan 

In 1990, the Navy instituted a policy to eliminate all transformers and large capacitors containing 
PCBs, and to be free of all PCB-contaminated transformers by October 2003 (Office of the Chief 
of Naval Operations Instruction [OPNAVINST] 1994).  This policy also requires all Navy 
installations to inventory, sample and test, and track the disposal of PCBs; PCB-contaminated 
transformers; and unknown transformers, capacitors, and dielectric fluids for each installation.  
In 1994, the Navy’s policy was revised to require all Navy activities to prepare a plan for the 
elimination of PCBs and PCB-contaminated material from all transformers, capacitors, and 
associated electrical equipment/systems, and hydraulic and lubricating fluids.  The NBVC “PCB 
Elimination Plan” was developed to satisfy these requirements (NBVC 2001a). 

In September 1992, an assessment of electrical devices (transformers, rectifiers, capacitors, and 
oil switches) was conducted at CBC, to locate and determine concentrations of PCB in dielectric 
fluids.  This assessment identified nameplate data and/or location data of 604 electrical devices 
within the Port Hueneme power distribution system.  Of the 604 electrical devices assessed, 
samples of dielectric fluid were collected from 534 transformers and other devices.  Testing of 
the samples identified the following: 

• Two transformers contained PCB levels greater than 500 parts per million (ppm). 

• 94 transformers contained PCB levels between 3 and 499 ppm. 

• 438 transformers contained PCB levels of 2 ppm or less. 

Of the 70 remaining devices, 34 were oil switches and 14 were capacitors.  None of the 
remaining devices were sampled because such sampling required puncturing each device, which, 
in turn, would create a PCB release hazard.  Because of the estimated time of installation for 
these devices (circa 1950), the oil switches and capacitors were assumed to contain oil with PCB 
concentrations equal to or greater than 500 ppm.  The final 22 devices were transformers.  These 
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devices, located in the on-base family housing area, were sampled in May 1993 and all devices 
contained PCB levels less than 5 ppm. 

Since 1993, 132 PCB-containing electrical devices have been removed from CBC.  According to 
current records, all electrical devices that tested above 500 ppm for PCBs have been removed 
and disposed of in accordance with federal and state requirements.  At Port Hueneme, there are 
44 devices in service above the 2 ppm level.  Of those 44 devices, 30 are above the California 
hazardous level of 5 ppm.  Through May 15, 2001, 11 of the remaining devices had been 
removed from service, leaving a balance of 33 devices for removal at Port Hueneme. 

The following describes the objectives for eliminating remaining electrical devices of concern at 
NBVC in accordance with 40 CFR 761 and Title 22 of the California Code of Regulations: 

• Remove and replace electrical devices (transformers, reclosures and oil switches) 
containing PCB concentrations of 5 ppm or greater. 

• Remove and replace faulty electrical devices.  Within the scope of this plan, faulty 
electrical devices are those devices determined to be leaking any oil containing a PCB 
concentration of two ppm or greater.  At this time, no electrical devices on NBVC 
have been recognized as being faulty. 

The decrease in available funding, as well as the integrity of the remaining PCB-contaminated 
electrical devices, has required a reassessment of the strategy for achieving the objectives.  With 
budgets continuing to tighten throughout the government, facilities are required to re-evaluate 
their priorities.  The requirement to remove PCB-contaminated devices above 50 ppm by end of 
fiscal year 2003 is a Navy mandate under OPNAVINST 5090.1b.  There is no federal or state 
regulation that requires the removal of PCB-contaminated devices that are in good working 
condition. 

Due to funding constraints, NBVC plans to remove their remaining PCB-contaminated electrical 
devices only when they are no longer operable or shows signs of deterioration (leaking or 
seepage).  Faulty electrical devices are removed by Public Works Economic Development on an 
as-needed basis.  When removed from service, the device will be transferred to the 
Environmental Division for testing and disposal.   Hazardous Waste Disposal funds will be used 
to test and dispose of these devices. 

5.2.2  NBVC Hazardous Waste Management Plan 

To minimize the potential for future release of PCB contamination, the NBVC Environmental 
Division currently manages electrical devices in accordance with the Hazardous Waste 
Management Plan (NBVC 2001b) as follows: 
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• All used electrical devices must be immediately marked with the date of removal 
from service. 

• PCB or PCB-contaminated devices must be marked as hazardous waste and 
transferred to the central electrical device accumulation area within 30 days. 

• “Pending analysis” markings shall be affixed to electrical devices with unknown PCB 
concentrations.  Analytical results should be received within two weeks of sampling.  
If the device is confirmed to be PCB-containing, the accumulation start date for the 
equipment shall be the date on which samples were first taken 

• A hazardous waste accumulation start date must be marked on the PCB or 
PCB-contaminated device when placed in the electrical device accumulation area. 

• PCB or PCB-contaminated devices stored for disposal must be removed from the 
base within 90 days.  Final disposal of the PCB items shall be within 12 months of the 
date of removal from service. 

• Electrical devices labeled “NO PCBS” must be considered PCB free and do not 
require management as hazardous waste. 

• Electrical devices with unknown contents must be considered PCB-contaminated 
until analysis proves otherwise.  Hermetically sealed items may not be opened for 
testing and shall be assumed as greater than 500 ppm unless the ppm is otherwise 
indicated on the label. 

• PCB-contaminated electrical equipment, drained of free flowing dielectric fluid, is 
not regulated as a hazardous waste, and is excluded from PCB management 
procedures. 

In accordance with the plan, electrical devices containing PCBs are picked up at generator 
locations and delivered to the electrical device accumulation area at Port Hueneme 
(Building 328).  PCB-containing items are stored inside Building 328 or in secondary 
containment outside for not more than 90 days.  In accordance with 40 CFR 761.65(b), Building 
328 has the following features to allow accumulation of PCBs or PCB-contaminated devices for 
storage of more than 90 days: 

• Adequate roof and walls to prevent rainwater from reaching stored PCBs/PCB items 

• An adequate floor (impervious material to prevent or minimize penetration of PCBs) 
with a continuous 6-inch curbing 

• A containment volume to hold not less than twice the internal volume of the largest 
PCB article or 25 percent of the total internal volumes of all PCB articles stored, 
whichever is greater 

• No drain valves, floor drains, expansion joints, or other openings that would permit 
PCB liquids to flow from the containment area 
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The CBC Environmental Division arranges for disposal of PCBs or PCB-contaminated devices.  
Regular inventories (at least once every 90 days) are prepared, and include: 

• Weights, types, and quantities of devices in storage 

• A scientifically reliable analysis for each device unless the property has a 
manufacturer’s label that indicates the presence of PCBs.  Hermetically sealed items 
may not be opened for testing and shall be assumed as worst case unless the 
concentration is indicated on the label 

• Generator information and accumulation start date 

Inventories are tracked in the Hazardous Waste Disposal System and offered for shipment off 
based through the Defense Reutilization and Marketing Office via a DD-1348 or electronic 
equivalent.  The CBC Environmental Division oversees the transfer of property from the Defense 
Reutilization and Marketing Office to the removal contractor, and signs any manifests associated 
with the removal. 

5.3  MEANS TO IMPROVE RESPONSE ACTIONS 

Based on a review of the IRP Sites 12B and 23 removal action activities and interviews with 
CBC personnel, there are no recommended means to improve response actions. 

5.4  PROPOSALS FOR CHANGES IN REGULATIONS AND RESPONSE PLANS 

Based on a review of the IRP Sites 12B and 23 removal action activities and interviews with 
CBC personnel, there are no recommended changes in regulations or response plans. 
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TABLES 



 

Final OSC 

Agencies or Parties Involved Contact Description of Participation 
Department of the Navy,  
Naval Facilities Engineering Command,  
Southwest Division 
1220 Pacific Highway 
San Diego, California 92132 
(619) 532-3178 

Mr. Michael Gonzales 
Remedial Project Manager 

Federal agency lead for implementing the 
removal action as part of the facility Installation 
Restoration Program (IRP). 

Department of the Navy,  
Naval Facilities Engineering Command, Southwest Division 
1220 Pacific Highway 
San Diego, California 92132 
(805) 982-3703 

Mr. Jeff Chung, Resident 
Engineer in Charge of 
Construction 

Assisted with construction oversight and 
coordination. 

Department of Toxic Substances Control 
Office of Military Facilities 
5796 Corporate Avenue 
Cypress, California  90630 
(714) 484-5452 

Mr. Quang Than 
Remedial Project Manager 

Assisted with regulatory oversight and control. 

Los Angeles Regional Water Quality Control Board 
320 W. 4th Street, Suite 200 
Los Angeles, California  90013 
(213) 576-6796 

Mr. Peter Raftery 
Project Coordinator 

Assisted with regulatory oversight and control. 

Tetra Tech EM Inc. 
321 South Boyer Avenue 
Sandpoint, Idaho  83864 
(208) 255-1315 

Mr. Charles Mortensen 
Project Manager 

Provided the Navy with technical assistance 
and administrative support. 

Geofon, Inc. 
22632 Golden Springs Drive, Suite 2700 
Diamond Bar, California  91765 
(909) 396-7662 

Mr. Asar Faheem 
Project Manager 

Provided personnel and equipment necessary 
for removal and conducted excavation of 
polychlorinated biphenyl (PCB)-contaminated 
soil at IRP Sites 12B and 23.  Coordinated 
transportation and off-site disposal of 
contaminated soil. 

Cape Environmental Management, Inc. 
2823 McGraw Avenue 
Irvine, CA  92614 
(949) 474-3090 

Mr. Matt Nusenow 
Project Manager 

Provided personnel and equipment necessary 
for removal and conducted excavation of PCB-
contaminated soil at IRP Site 12B.  
Coordinated transportation and off-site 
disposal of contaminated soil. 
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TABLE 2-1:  ORGANIZATION OF RESPONSE 
On-Scene Coordinator’s Report for Soil Removal and Disposal for the CERCLA Non-Time-Critical Removal Action, IRP Sites 12B and 23  
Naval Base Ventura County, Construction Battalion Center, Port Hueneme, California 



 

Final OSC Report – IRP 12B and 23 Page 1 of 1 DS.A039.10346 

TABLE 2-2:  MATERIALS AND DISPOSITION 
On-Scene Coordinator’s Report for Soil Removal and Disposal for the  
CERCLA Non-Time-Critical Removal Action, IRP Sites 12B and 23  
Naval Base Ventura County, Construction Battalion Center, Port Hueneme, California 

Material Amount Method Location 
Site 12B PCB 
PCB-Contaminated Soil 
(Excavated by Geofon) 

1,871 tons Excavation and  
Off-Site Disposal 

Chemical Waste Management's 
Kettleman Hill Facility,  
Kettleman City, California 

PCB-Contaminated Soil 
(Excavated by Cape) 

2,093 tons Excavation and  
Off-Site Disposal 

Chemical Waste Management's 
Kettleman Hill Facility,  
Kettleman City, California 

Site 23 
PCB-Contaminated Soil 
(Excavated by Geofon) 

590 tons Excavation and  
Off-Site Disposal 

Chemical Waste Management's 
Kettleman Hill Facility,  
Kettleman City, California 

Action-Derived Waste 
Personal Protective 
Equipment 

Not Available Off-Site Disposal Superior Special Services, Inc., 
Phoenix, Arizona 

Note: 

PCB Polychlorinated biphenyl 



 

Final OSC 

Agency/Contractor Removal Action Activity 
Soil Volume Removed Tons 

(bcy)1 
Project 

Cost 
Geofon, Inc. Field implementation (excavation, transportation, 

disposal) 
IRP Site 12B:  1,871 (1,440) 

IRP Site 23:  590 (454) 
$387,362

Cape Environmental Management, Inc. Field implementation (excavation, transportation, 
disposal) 

IRP Site 12B:  2,093 (1,610) $254,000

Tetra Tech EM Inc. Technical Support NA $44,000
U.S. Department of the Navy Project Lead, Oversight, Coordination NA NA

TOTAL PROJECT COST: $685,362
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TABLE 2-3:  SUMMARY OF REMOVAL ACTION VOLUMES AND COST 
On-Scene Coordinator’s Report for Soil Removal and Disposal for the CERCLA Non-Time-Critical Removal Action, IRP Sites 12B and 23  
Naval Base Ventura County, Construction Battalion Center, Port Hueneme, California 

IRP Installation Restoration Program 

1 Assumes 1.3 tons per bcy 

NA Not applicable 

bcy Bank cubic yard 

Notes: 



 

Final OSC Report – IRP 12B and 23 Page 1 of 2 DS.A039.10346 

TABLE 3-1:  RISK CHARACTERIZATION FOR IRP SITE 12B (SUBSURFACE SOILS) 
On-Scene Coordinator’s Report for Soil Removal and Disposal for the  
CERCLA Non-Time-Critical Removal Action, IRP Sites 12B and 23  
Naval Base Ventura County, Construction Battalion Center, Port Hueneme, California 

Confirmation 
Sample 

Identification No. 

Bottom 
Depth 
(feet) 

Result 
(µg/kg) Qualifier

Confirmation 
Sample 

Identification No.

Bottom 
Depth 
(feet) 

Result 
(µg/kg) Qualifier

4304250-12B-063 4 120  4304250-12B-133* 3 740  
4304250-12B-064 4 38  4304250-12B-134* 1.5 2300  
4304250-12B-065 4 61  W01-A-03 4 33 U 
4304250-12B-066 4 29 J W02-A-03 4 780  
4304250-12B-067 4 5 J W03-A-03 4 33 U 
4304250-12B-068 4 3 J W04-A-03 4 220  
4304250-12B-069 4 150  W05-A-03 4 610  
4304250-12B-070 4 130  W06-A-03 4 320  
4304250-12B-071 4 120  F07-A-04 4 33 U 
4304250-12B-072 4 36 U F08-A-04 4 21 J 
4304250-12B-073 4 3 J F09-C-04 4 33 U 
4304250-12B-074* 4 37 U W10-A-03 4 5.7 J 
4304250-12B-075 4 47  W11-A-03 4 33 U 
4304250-12B-076 4 270  W12-A-03 4 33 U 
4304250-12B-077 4 110 J W13-A-03 4 33 U 
4304250-12B-118 1.5 5400  W14-A-03 4 33 U 
4304250-12B-119 1.5 2500  W15-A-03 4 33 U 
4304250-12B-120 1.5 130  W16-A-03 4 9.4 J 
4304250-12B-121 1.5 180  W17-A-03 4 33 U 
4304250-12B-122 3 1400  W18-A-03 4 500  
4304250-12B-123 3 150  W19-C-03 4 160  
4304250-12B-124 3 47  W19-A-03 4 160  
4304250-12B-125 3 19 J W20-A-03 4 2700  
4304250-12B-126 3 220  W21-A-03 4 33  
4304250-12B-127 3 1000  F22-A-04 4 7.9 U 
4304250-12B-128 3 330  F23-A-04 4 22 J 
4304250-12B-129 3 95  W24-A-03 4 2100 J 
4304250-12B-130 3 50  W25-C-03 4 6900  
4304250-12B-131 3 200  W26-A-03 4 3100  
4304250-12B-132* 1.5 220  RA12B.BACKFILL 4 33 U 

 



TABLE 3-1:  RISK CHARACTERIZATION FOR IRP SITE 12B (SUBSURFACE SOILS) 
(CONTINUED) 
On-Scene Coordinator’s Report for Soil Removal and Disposal for the  
CERCLA Non-Time-Critical Removal Action, IRP Sites 12B and 23  
Naval Base Ventura County, Construction Battalion Center, Port Hueneme, California 
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Risk Summary 
Exposure Scenarioa Cancer Riskb Noncancer Hazardb 
Future Industrial 1 × 10-6 0.08 

Future Residential 4 × 10-6 0.8 

Notes:  See Figure 3-1 for soil sample locations.  Confirmation soil sample identification numbers shown in normal font are from 
Geofon.  Those shown in italic font are from Cape. 

a Site 12B is currently paved, therefore no complete current exposure pathways exist and the risk assessment is based on 
potential future exposures.  

b Based on 95 percent upper confidence limit concentration of Aroclor-1260 

* Denotes field duplicate; included in risk assessment 
µg/kg microgram per kilogram 
J Estimated value 
U Below detection limit 
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TABLE 3-2:  RISK CHARACTERIZATION FOR IRP SITE 23 (SURFACE SOILS) 
On-Scene Coordinator’s Report for Soil Removal and Disposal for the  
CERCLA Non-Time-Critical Removal Action, IRP Sites 12B and 23  
Naval Base Ventura County, Construction Battalion Center, Port Hueneme, California 

Confirmation Sample 
Identification No. Bottom Depth (feet) Result (µg/kg) Qualifier 

4304250-23-035 1 34 U 
4304250-23-036 1 16 J 
4304250-23-037 1 34 U 
4304250-23-038 1 37  
4304250-23-039 1 31 J 
4304250-23-040 1 9 J 
4304250-23-041 1 5 J 
4304250-23-042 1 71  
4304250-23-043 1 22 J 
4304250-23-045 1 6 J 
4304250-23-046* 1 17 J 
4304250-23-047 1 10 J 
4304250-23-048 1 170  
4304250-23-050 1 8 J 
4304250-23-051 1 13 J 
4304250-23-054 1 12 J 
4304250-23-055 1 52  
4304250-23-056 1 3 J 
4304250-23-057 1 35 U 
4304250-23-058* 1 35 U 
4304250-23-059 1 4 J 
4304250-23-060 1 170  
4304250-23-061 2 9 J 
4304250-23-062 2 130  
4304250-23-063 2 86  
4304250-23-064 2 17 J 
475/SS475-1 0.416 560  
475/SS475-9 0.416 500  
475/SS475-13 0.416 3000  
475/SS475-22 0.416 0.2 U 
475/SS475-23 0.416 210  

Risk Summary 
Exposure Scenarioa Cancer Riskb Noncancer Hazardb 
Current and Future Industrial 5 × 10-7 0.03 
Future Residential 2 × 10-6 0.3 

Notes:  See Figure 3-2 for soil sample locations.  Confirmation soil sample IDs shown in normal font are from Geofon.  Those 
shown in italic font are from a previous soil sampling event, April 9, 1991 

a Impacts at Site 23 are limited to surface soil; therefore, both current and future exposure scenarios are evaluated for 
exposure to surface soil. 

b Based on 95 percent upper confidence limit concentration of Aroclor-1260. 

* Denotes field duplicate; included in risk assessment 
µg/kg microgram per kilogram 
J Estimated value 
U Below detection limit.
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ACRONYMS AND ABBREVIATIONS 

bgs Below ground surface 

Cal/EPA California Environmental Protection Agency 
CBC Construction Battalion Center 
COPC Chemical of potential concern 

DTSC Department of Toxic Substances Control 

EPC Exposure point concentration 

HI Hazard index 
HHRA Human health risk assessment 
HQ Hazard quotient 

IRP Installation restoration program 

mg/kg Milligram per kilogram 
mg/kg-day Milligram per kilogram per day 

PCB Polychlorinated biphenyl 
PRG Preliminary remediation goal 

RfD Reference dose 

SF Slope factor 
UCL95 95 percent upper confidence limit 
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INTRODUCTION 

This appendix presents the human health risk assessment (HHRA) for Installation Restoration 
Program (IRP) Sites 12B and 23, Naval Base Ventura County, Construction Battalion Center 
(CBC) in Port Hueneme, California.  The U.S. Department of the Navy’s (Navy) historical use of 
IRP Sites 12B and 23 resulted in the release of polychlorinated biphenyls (PCB) to soil at both of 
the sites.  From March to August 2002, the Navy undertook a nontime-critical removal action 
(removal action) at IRP Sites 12B and Site 23 to remove soils with PCB concentrations that 
exceeded the action level of 1.0 milligram per kilogram (mg/kg).  The “Action 
Memorandum/Removal Action Work Plan” (Navy 2002) presents the results of the preremoval 
screening-level HHRA for Sites 12B and 23, and discusses bases for the removal action.  The 
objective of this HHRA is to evaluate the residual (postremoval) cancer risk and hazard indices 
(HI) associated with exposure to PCBs in soil at IRP Sites 12B and 23. 

Consistent with the methodology used to conduct the preremoval HHRA (Navy 2002) and with 
EPA and California Environmental Protection Agency (Cal/EPA) guidance on using EPA 
Region 9 preliminary remediation goals (PRG) to assess risk (Cal/EPA 1994; EPA 2002), a four-
step process was used in the HHRA for Sites 12B and 23.  This appendix is organized to reflect 
each of these four steps:  Section A.1, Data Evaluation and Chemicals of Potential Concern; 
Section A.2, Exposure Assessment; Section A.3, Toxicity Assessment; and Section A.4, Risk 
Characterization.  References cited as part of the HHRA are presented immediately following the 
text.  Figures and tables are presented following the references. 

A.1  DATA EVALUATION AND IDENTIFICATION OF CHEMICALS OF CONCERN 

This section describes the analytical data used in the HHRA and the chemicals of potential 
concern (COPC) at IRP Sites 12B and 23. 

A.1.1  HUMAN HEALTH RISK ASSESSMENT DATA 

Confirmation sample data collected during the removal actions at IRP Sites 12B and 23 were 
used to assess potential risks in the post-removal HHRA for these sites.  The following sections 
summarize the confirmation data that were collected at each site and describe how the data were 
grouped for the HHRA.  Appendices B and C of the on-scene coordinator’s (OSC) report detail 
the data analysis and validation procedures for the confirmation samples (Tetra Tech EM Inc. 
[Tetra Tech] 2003). 

A.1.1.1  Site 12B 

Section 3.4 of the OSC report details the removal action activities at IRP Site 12B (Tetra Tech 
2003).  Geofon, Inc. (Geofon) conducted a limited interim removal action at IRP Site 12B from 
March to May 2001.  As part of the interim removal action, Geofon conducted confirmation soil 
sampling and analysis of the sidewalls and floor of the excavated area.  Section 2.4.1.1 of the 
OSC report describes the extent of Geofon’s excavation activities at the site, and Section 3.1 of 
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the OSC report presents the analytical results of the confirmation sampling (Tetra Tech 2003).  
Cape Environmental Management, Inc. (Cape) completed the removal action at IRP Site 12B in 
August 2002.  The removal action that Cape completed involved expanding the boundaries 
(length and width) of the excavation initiated by Geofon.  Following completion of the removal 
action, Cape conducted confirmation soil sampling and analysis of the sidewalls and floor of the 
expanded excavated area.  Section 3.1 of the OSC report presents the analytical results of Cape’s 
confirmation sampling (Tetra Tech 2003).  Because Cape’s excavation activities involved 
increasing the length and width of the area excavated by Geofon, Cape’s soil removal activities 
involved excavation of many of the sample locations associated with sidewall confirmation 
samples that Geofon collected.  Cape’s soil removal activities did not require increasing the 
depth of the excavated area; therefore, Cape did not excavate any of the sample locations 
associated with the confirmation samples that Geofon collected at the bottom of the excavation. 

Figure 3-1 of the OSC report shows the locations and analytical results of the confirmation 
samples collected by Geofon and Cape (Tetra Tech 2003).  This figure also indicates which of 
the Geofon sidewall confirmation sample locations Cape subsequently excavated.  Analytical 
results from all of the remaining excavation sidewall and excavation floor sample locations were 
used in the HHRA to assess potential risks for IRP Site 12B.  Table 3-1 of the OSC report 
presents the soil confirmation results for IRP Site 12B (Tetra Tech 2003). 

A.1.1.2  Site 23 

Section 3.4 of the OSC report details the removal action activities at IRP Site 23 (Tetra Tech 
2003).  Geofon conducted the removal action at IRP Site 23 from March to May, 2001.  
Following excavation activities, Geofon conducted confirmation soil sampling and analysis of 
the sidewalls and floor of the excavated area.  Figure 3-2 in the OSC report shows the locations 
and analytical results of the confirmation samples.  Table 3-2 of the OSC report present the soil 
confirmation results for IRP Site 23 (Tetra Tech 2003).  Several sample locations that were 
sampled during the site investigation in 1991 (PRC Environmental Management, Inc. [PRC] 
1997) were not excavated during the removal action for IRP Site 23.  These data from the site 
investigation (sample locations SS475-1, SS475-9, SS475-13, SS475-22 and SS475-23) were 
included with the post-removal confirmation data set for IRP Site 23 for purposes of estimating 
post-removal risks for IRP Site 23, and are also shown in Table 3-2. 

A.1.1.3 Data Groupings for the Human Health Risk Assessment 

Results from all confirmation samples were used to calculate post-removal risks for IRP 
Sites 12B and 23.  Tables A-1 and A-2 present statistical summaries of the confirmation 
sampling data for IRP Sites 12B and 23, respectively.  Sample results collected during the site 
investigation (PRC 1997) for soil remaining at IRP Site 23 are included in the statistical 
summary shown in Table A-2.  Collectively, the tables present the following statistical 
information:  detection frequency, minimum and maximum detected concentrations, arithmetic 
mean concentration, standard deviation, and 95 percent upper confidence limit of the arithmetic 
mean (UCL95) concentration. 
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The data shown in Tables A-1 and A-2 were used to assess potential risks in the post-removal 
HHRA for IRP Sites 12B and 23.  Consistent with EPA guidance (EPA 1989), all data without 
qualifiers and data qualified as “J” (estimated) were used in the HHRA.  Only data qualified as 
“R“ (rejected) were considered unusable for the assessments.  Duplicate sample results were 
used in the HHRA, and were treated as separate sample results because the results differed 
significantly from corresponding initial sample results (that is, sample results differed by more 
than 10 percent).   

For purposes of this HHRA, data for IRP Site 12B were considered subsurface soil data because 
the data were collected between 0 and 10 feet below ground surface (bgs).  Data for IRP Site 23 
were considered surface soil data because the data were collected between 0 and 2 feet bgs.  
Potentially complete exposure pathways for subsurface soil at IRP Site 12B and surface soil at 
IRP Site 23 are discussed in Section A.2.2. 

A.1.2  IDENTIFICATION OF CHEMICALS OF POTENTIAL CONCERN  

Results of the preremoval, screening-level HHRA for IRP Sites 12B and 23 showed that Aroclor 
1260 was a chemical of concern at both sites.  Confirmation samples from the removal action at 
these sites were analyzed for the following PCBs:  Aroclors 1016, 1221, 1232, 1242, 1248, 1254, 
and 1260.  At both IRP Site 12B and IRP Site 23, Aroclor 1260 was the only PCB that was 
detected in the confirmation samples (see Tables A-1 and A-2); therefore, Aroclor 1260 is the 
only COPC evaluated in this HHRA.  

A.2  EXPOSURE ASSESSMENT 

The exposure assessment evaluates the nature and magnitude of potential exposures associated 
with the site.  The assessment includes a description of the exposure setting and land use, the 
identification of potential receptors and exposure pathways under current and potential future 
land use conditions, and the estimation of exposure point concentrations (EPC). 

A.2.1  EXPOSURE SETTING AND LAND USE 

CBC consists of approximately 1,615 acres of coastal land located approximately 5 miles 
northwest of the Santa Monica Mountains.  The installation is east of the unincorporated Channel 
Islands, south of the city of Oxnard, and northwest of the city of Port Hueneme, as shown on 
Figure 2-1 of the OSC report (Tetra Tech 2003).  While other tenant organizations are on base, 
the primary mission of CBC is to serve as a storage and mobilization area for military 
construction personnel and equipment. 

IRP Site 12B is located in an industrial area.  The nearest residential areas are on the base, 
approximately 1,000 feet to the south.  IRP Site 23 is an open area adjacent to industrial areas; its 
nearest residential areas are approximately 300 feet to the southwest, on the base.  Future land 
use at CBC is not expected to change from its current military industrial use.  Future residential, 
recreational, or private industrial or commercial use is therefore not anticipated.   
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IRP Site 12B is bounded by Building 816 on the east and Building 1192 on the west, as shown 
on Figure 2-2 of the OSC report (Tetra Tech 2003).  The site is covered with asphalt and a 
concrete apron, and encompasses approximately 17,450 square feet.  IRP Site 12B was used to 
service generators and transformers between the early 1970s and 1980.  Currently, IRP Site 12B 
is used occasionally as a parking area for large vehicles. 

IRP Site 23 consists of a flat, unpaved, roughly triangular area of about 6,500 square feet located 
in the southwestern portion of CBC as shown on Figure 2-3 of the OSC report (Tetra Tech 
2003).  Access to the site is restricted by a chain-link fence on the northern and eastern sides and 
a line of stacked cargo containers along the remaining perimeter.  For many years before 1986, 
IRP Site 23 was used as a scrap metal accumulation area and as a temporary storage area for 
Navy surface targets.  The area was cleared of stored materials in 1991 (PRC and Montgomery 
Watson 1996).  The available information does not indicate a specific PCB spill event or source; 
however, the PCBs are assumed to be associated with the storage of scrap metal and equipment. 
There are no surface targets (targets for Navy artillery fire) or any other materials currently 
stored at the site.   

A.2.2  RECEPTORS AND EXPOSURE PATHWAYS 

This section summarizes the potential receptors, exposure pathways, and exposure routes 
evaluated for IRP Sites 12B and 23.  General conceptual site models (Figures A-1 and A-2) 
identify source types, exposure routes, exposure pathways, and receptors for IRP Sites 12B 
and 23. 

This HHRA evaluates potential risks using the EPA Region 9 PRGs (EPA 2002); hence, the 
exposure assumptions used in this HHRA to evaluate potential risks are consistent with the 
assumptions that are the bases for the PRGs.  Table A-3 summarizes the exposure assumptions 
that EPA used to develop the PRGs.  These assumptions are based on EPA standard default 
exposure assumptions for reasonable maximum exposure.  Exposures under current and potential 
future land use conditions at IRP Sites 12B and 23 are not expected to be greater than the 
exposures that the PRGs evaluate, as described in the next section.  The use of the PRGs is, 
therefore, considered protective for potential exposures at IRP Sites 12B and 23. 

A.2.2.1  Current Land Use 

IRP Site 12B is paved with asphalt and a concrete apron, which prevents contact with soil and 
airborne release of soil at the site.  Therefore, under current land use conditions, all potential 
exposure pathways are considered incomplete and a current land use exposure scenario was not 
evaluated in the HHRA for IRP Site 12B. 

Exposure to Aroclor 1260 in surface soil (0 to 2 feet bgs) was evaluated for the current industrial 
exposure scenario at IRP Site 23.  IRP Site 23 is unpaved; access, however, is restricted by a 
chain-link fence along two sides of the site and cargo containers on the other two sides.  Current 
activities at the site are limited to occasional site maintenance activities.  For purposes of this 
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HHRA, activities of base maintenance workers at IRP Site 23 were assumed to be similar to an 
industrial worker as defined in EPA Region 9 PRG document (EPA 2002).  This assumption is 
conservative because the frequency of site maintenance activities at IRP Site 23 is far less than 
exposure frequency of 250 days per year that EPA used to develop the industrial PRGs.  
Consistent with the EPA Region 9 PRGs, the soil exposure pathways evaluated for a current 
industrial worker are incidental ingestion of soil, dermal contact with soil, and inhalation of 
airborne particulates released from soil.  Inhalation of vapors released from soil is not evaluated 
because Aroclor 1260 is not considered volatile (EPA 2002).  

A.2.2.2  Future Land Use 

Probable future receptors at IRP Sites 12B and 23 were identified based on projected future land 
use and probable future activity patterns at the site.  The most probable future receptors at both 
sites are base personnel; therefore, future base workers were evaluated in the risk assessment.  
Similar to the approach used to evaluate current exposures at the site, activities of future base 
workers were assumed to be similar to an industrial worker defined in EPA (2002).  The soil 
exposure pathways evaluated for a future industrial worker are incidental ingestion of soil, 
dermal contact with soil, and inhalation of airborne particulates released from soil.  These 
pathways are consistent with the industrial soil exposure pathways evaluated in the PRG 
framework.   

Although the Navy is expected to continue industrial operations at IRP Sites 12B and 23, a 
hypothetical future residential scenario was also evaluated for IRP Sites 12B and 23.  
Accordingly, this HHRA also evaluates a hypothetical future residential scenario for IRP Sites 
12B and 23.  An unrestricted (residential) land use scenario generally provides the greatest 
potential for exposure to site contaminants and is evaluated to provide additional information to 
support risk management decisions for the site.  The EPA Region 9 PRGs were used to assess 
potential future residential exposures to Aroclor 1260 in soil (EPA 2002).  Consistent with the 
PRG document, the soil exposure pathways evaluated for a residential receptor are incidental 
ingestion of soil, dermal contact with soil, and inhalation of particulates released from soil.   

Exposure to Aroclor 1260 in subsurface soil (0 to 10 feet bgs) was evaluated for the future 
industrial and future residential exposure scenarios at IRP Site 12B.  This soil depth interval is 
appropriate for evaluation of potential future exposures because site development to 
accommodate the future land use scenarios is likely to involve excavation of soil, potentially 
making soil at depths up to 10 feet bgs available at the surface for contact.  Construction and 
utility workers represent potential receptor populations during site excavation and construction 
activities; evaluation of the industrial worker exposure scenario for IRP Sites 12B and 23 is 
assumed to address potential exposure to soil by construction and utility workers. 

The evaluation of potential future industrial and residential exposures to Aroclor 1260 at IRP 
Site 23 was limited to surface soil (0 to 2 feet bgs) because PCB impacts at this site are limited to 
surface soil. 
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A.2.3  EXPOSURE POINT CONCENTRATIONS 

Exposure points are defined as areas or points of potential human contact with a contaminated 
medium.  Potential exposure to Aroclor 1260 was assumed to occur uniformly throughout the 
site (exposure point).  EPCs were calculated for Aroclor 1260 in surface soil and subsurface soil 
using the soil analytical data described in Section A.1.1.  Tables A-1 and A-2 present the EPCs 
for Aroclor 1260. 

The UCL95 of the arithmetic mean was used as the EPC unless the maximum value was less than 
the UCL95, in which case the maximum value was used as the EPC.  The data sets for each site 
were assumed to be normally distributed.  The equations used for calculating the EPC for each 
COPC were taken from EPA supplemental guidance (EPA 1992) and are presented below. 

1. The mean, x , and standard deviation, s, are calculated: 
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 x
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          and  

where n is the total number of data points in the data set and xi is an individual data point.  

2. The UCL95 is then calculated: 

n
s t + x = UCL 1,95%-n95  

where the Student t is the t statistic.  The Student t statistic is a value that depends on n 
and the selected confidence level.  The confidence level is 95 percent for this assessment.  
Values of t can be found in Table A2 of Statistical Methods for Environmental Pollution 
Monitoring (Gilbert 1987).  

In accordance with EPA guidance (EPA 1989), one-half the sample quantitation limit was used 
as a proxy value for nondetected results in calculating the UCL95 concentration.     

A.3  TOXICITY ASSESSMENT 

Typically, the toxicity assessment involves a review of agency literature and compilation of EPA-
developed toxicity values.  These toxicity values are chemical-specific and consist of slope factors 
(SF) and reference doses (RfD) that are used in the risk assessment to characterize cancer risks and 
noncancer hazards, respectively.  The SF is an upperbound estimate of the probability of a cancer 
response per unit dose of a carcinogen over a lifetime.  The RfD is an estimated daily intake of a 
COPC expected to pose no appreciable risk of harmful effects to human health, including 
sensitive populations, over a lifetime.   
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Toxicity values were not required for this assessment because the HHRA is based on comparison 
of COPC concentrations with EPA Region 9 PRGs; EPA has incorporated the SFs and RfDs in 
calculation of the PRGs.  The oral and inhalation SFs used to calculate the PRG for Aroclor 1260 
are both 2.0 per milligram per kilogram per day (mg/kg-day).  As shown in the PRG table 
(EPA 2002), Aroclor 1260 has to date only been associated with cancer risk.  However, the 
Cal/EPA’s Department of Toxic Substances Control (DTSC) has requested that potential 
noncancer hazards for Aroclor 1260 be evaluated the using the PRG, and hence toxicity values, 
for Aroclor 1254.  The oral RfD for Aroclor 1254 is 2.0 × 10-5 mg/kg-day.  The inhalation RfD 
for Aroclor for 1254 is also 2.0 × 10-5 mg/kg-day, based on route-to-route extrapolation. 

A.4  RISK CHARACTERIZATION 

In this section, potential impacts to human health are characterized for the current industrial 
worker, hypothetical future industrial worker, and hypothetical future residential exposure 
scenarios.  Potential cancer risks and noncancer hazards from exposure to Aroclor 1260 in soil 
were calculated using the procedure described in the EPA Region 9 PRG document (EPA 2002).  
PRGs are health-based concentrations for individual chemicals that correspond to a cancer risk 
of 1 × 10-6 (for carcinogens) or a hazard quotient (HQ) of 1 (to evaluate noncancer effects).   
PRGs are exposure scenario-specific; that is, PRGs for residential exposures differ from PRGs 
for industrial exposures. 

Section A.4.1 presents the methods used to estimate carcinogenic risks and noncancer hazards 
associated with exposure Aroclor 1260 in soil.  Section A.4.2 presents the risk and hazard 
estimates from exposure to Aroclor 1260 in soil at IRP Sites 12B and 23.  Section A.4.3 
discusses the uncertainties associated with the HHRA.  

A.4.1  RISK CHARACTERIZATION METHODOLOGY 

Cancer risks and noncancer hazards were calculated by comparing the EPC for Aroclor 1260 to 
corresponding EPA Region 9 industrial and residential PRGs, as detailed in the following 
section.   

A.4.1.1  Cancer Risks 

The cancer risk associated with potential exposure to Aroclor 1260 was calculated as follows: 

Cancer risk = (EPC/PRG) × 10-6 (A-1) 
where 

 EPC = Exposure point concentration (mg/kg) 
 PRG = Exposure-scenario specific EPA Region 9 preliminary remediation goal 

(mg/kg) 
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Cancer risks were assessed separately for industrial and residential exposure scenarios; separate 
industrial and residential PRGs were used to calculate cancer risks for these scenarios. 

EPA guidance on exposure levels considered protective of human health is presented to aid in 
the interpretation of the results of the risk assessment.  In the National Oil and Hazardous 
Substances Pollution Contingency Plan, EPA defined general remedial action goals for sites on 
the National Priorities List (Title 40 of the Code of Federal Regulations Part 300.430).  These 
goals include a range for residual carcinogenic risk, which is “an excess upper bound lifetime 
cancer risk to an individual of between 1 × 10-4 and 1 × 10-6,” or 1 in 10,000 to 1 in 1,000,000.  
The goals set out in the National Oil and Hazardous Substances Pollution Contingency Plan are 
applied once a decision to remediate a site has been made.  A more recent EPA directive 
provides additional guidance on the role of the HHRA in supporting risk management decisions, 
and in particular, determining whether remedial action is necessary at a site (EPA 1991).  
Specifically, the guidance states the following: 

“Where cumulative carcinogenic site risk to an individual based on reasonable 
maximum exposure for both current and future land use is less than 1 × 10-4, and 
the noncarcinogenic HQ is less than 1, action generally is not warranted unless 
there are adverse environmental impacts.”     

In comments to the Navy, however, EPA Region 9 has stated that action may be taken to address 
risks between 1 × 10-4 and 1 × 10-6 (EPA 1997), and Cal/EPA has stated that the agency 
considers 1 × 10-6 as the point of departure for risk management decisions (Cal/EPA 1998).  For 
this reason, the range between 1 × 10-4 and 1 × 10-6 is referred to as the “risk management range” 
in this discussion.  

A.4.1.2  Noncancer Hazards 

The potential for receptors to develop health effects was evaluated by comparing the EPC for 
Aroclor 1260 to the noncancer PRG for Aroclor 1254 as follows: 

Hazard Quotient = EPC/PRG (A-2) 

where 

 EPC = Exposure point concentration (mg/kg) 

 PRG = Exposure scenario-specific EPA Region 9 preliminary remediation  
   goal (mg/kg) 

The HQ was calculated separately for industrial and residential exposure scenarios; separate 
industrial and residential PRGs were used to calculate HQ for these scenarios. 
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The HI for a site is based on the sum of the HQs for each COPC.  If only one COPC is identified 
for a site, then the HQ is also the HI for the site.  A total HI of less than 1 indicates no potential 
for noncancer health effects.  

A.4.2  CANCER RISK AND NONCANCER HAZARD ESTIMATES  

This section presents cancer risks and hazards associated with exposure to Aroclor 1260 in soil at 
IRP Sites 12B and 23.  Tables A-4, A-5, A-6, and A-7 present the cancer risk and noncancer 
hazard estimates.  Table A-8 summarizes the cancer risk and HI estimates.  Cancer risk and HI 
estimates are shown to one significant figure (EPA 1989). 

A.4.2.1  IRP Site 12B 

Current Industrial Scenario 

No current potential exposures were identified for IRP Site 12B (see Section A.2.2.1). 

Future Industrial Scenario 

Potential risks for the future industrial worker scenario were estimated by comparing the 
subsurface soil EPC for Aroclor 1260 with the Aroclor 1260 PRG for industrial soil; the total 
cancer risk is 1 × 10-6 (Table A-4).  The estimated cancer risk is at the low end of the risk 
management range (1 × 10-6 to 1 × 10-4).  

The total HI for the future industrial worker scenario is 8.0 × 10-2 (Table A-4), which is less than 
the threshold HI of 1. 

Future Residential Scenario 

Potential risks for the future residential scenario were estimated by comparing the subsurface soil 
EPC for Aroclor 1260 with the Aroclor 1260 PRG for residential soil; the total cancer risk is 
4.0 × 10-6 (Table A-5).  The estimated cancer risk is at the low end of the risk management range 
(1 × 10-6 to 1 × 10-4). 

The total HI for the future residential scenario is 8.0 × 10-1 (Table A-5), which is less than the 
threshold HI of 1. 
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Potential risks for the current and future industrial worker scenario were estimated by comparing 
the surface soil EPC for Aroclor 1260 with the Aroclor 1260 PRG for industrial soil; the total 
cancer risk is 5.0 × 10-7 (Table A-6).  The estimated cancer risk does not exceed the risk 
management range. 

The total HI for the current and future industrial worker scenario is 3.0 × 10-2 (Table A-6), which 
is less than the threshold HI of 1. 

The HHRA limited evaluation of potential future industrial exposure at IRP Site 23 to surface 
soil because PCB impacts at the site are limited to surface soil.  This approach provides the most 
conservative estimate of risk.  If future development occurs at the site, it is likely that surface 
soils will be mixed with deeper, unimpacted subsurface soils, effectively reducing the EPC for 
Aroclor 1260.  In this event, the potential cancer risk and noncancer hazard under a future 
industrial exposure scenario is likely to be less than the estimated risk and hazard. 

Future Residential Scenario 

Potential risks for the future residential scenario were estimated by comparing the surface soil 
EPC for Aroclor 1260 with the Aroclor 1260 PRG for residential soil; the total cancer risk is 
2.0 × 10-6 (Table A-7).  The estimated cancer risk is at the low end of the risk management 
range (1 × 10-6 to 1 × 10-4). 

The total HI for the future residential scenario is 3.0 × 10-1 (Table A-7), which is less than the 
threshold HI of 1. 

Similar to the approach for the future industrial exposure scenario, the HHRA limited evaluation 
of potential future residential exposure at IRP Site 23 to surface soil because PCB impacts at the 
site are limited to surface soil.  This approach provides the most conservative estimate of risk.  If 
future development occurs at the site, it is likely that surface soils will be mixed with deeper, 
unimpacted subsurface soils, effectively reducing the EPC for Aroclor 1260.  In this event, the 
potential cancer risk and noncancer hazard under a future residential exposure scenario is likely 
to be less than the estimated risk and hazard. 

A.4.3  UNCERTAINTY ANALYSIS 

A discussion of uncertainty is an important component of the HHRA because the magnitude of 
uncertainty can greatly influence results and conclusions.  Some of the sources of uncertainty in 
this assessment include the following: 

A.4.2.2  IRP Site 23 

Current and Future Industrial Scenario 
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• Unknown differences in absorption, distribution, metabolism, and excretion between 
human and laboratory animals, which are used as the basis for toxicity values 

• The quality and appropriateness of scientific studies that form the basis of toxicity 
values 

• The statistical models used to extrapolate from high to low doses using experimental 
animal data 

• The basic underlying assumption in the dose-response model for carcinogens that no 
threshold is involved in the tumorigenesis of cancer 

• Magnification of uncertainty through the multiplicative combination of many upper-
bound, conservative exposure assumptions 

• Route-to-route extrapolations were used in the derivation of EPA Region 9 PRGs 
when toxicity values were unavailable for a given route of exposure 

• Potential cancer risk and noncancer hazard estimates for the future industrial and 
residential exposure scenarios at IRP Site 23 were based on exposure to surface soil 
because Aroclor 1260 impacts are limited to surface soil.  If development of the site 
occurs, it is likely that surface soil will be mixed with deeper, unimpacted subsurface 
soil at the site, effectively reducing the EPC for Aroclor 1260, and hence potential 
cancer risk and noncancer hazard. 

This practice may result in inaccurate estimation of cancer risks and noncancer HIs because 
scientific evidence is not always available regarding chemical-specific effects for all routes of 
exposure. 

• The assumption that the EPCs calculated exist uniformly throughout the investigation 
area and that concentrations are not removed from soil because of biodegradation, 
chemical oxidation, hydrolysis, or other chemical removal processes 
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TABLE A-1:   ANALYTICAL DATA SUMMARY STATISTICS FOR IRP SITE 12B, SUBSURFACE SOIL  
(0 TO 10 FEET BELOW GROUND SURFACE) 
On-Scene Coordinator’s Report for Soil Removal and Disposal for the CERCLA Non-Time-Critical Removal Action, IRP Sites 12B and 23  
Naval Base Ventura County, Construction Battalion Center, Port Hueneme, California 

Chemical 
Detection 
Frequency 

Minimum 
Detected 

Concentration 

Maximum 
Detected 

Concentration
Mean 

Concentrationa 
Standard 
Deviation 

UCL95 

Concentrationb EPCc 

Aroclor 1016          0 / 60 -- -- -- -- -- --
Aroclor 1221          0 / 60 -- -- -- -- -- --
Aroclor 1232          0 / 60 -- -- -- -- -- --
Aroclor 1242          0 / 60 -- -- -- -- -- --
Aroclor 1248          0 / 60 -- -- -- -- -- --
Aroclor 1254          0 / 60 -- -- -- -- -- --
Aroclor 1260 46 / 60 3 6,900 566 1,275 841 841 

Notes:  Units are micrograms per kilogram. 

a The arithmetic mean was calculated if the compound was detected in at least one sample, using one-half the laboratory-reported value for nondetects.  
b The UCL95 was calculated assuming the data are normally distributed using the procedure described in U.S. Environmental Protection Agency guidance (1992). 
c The EPC is minimum of the maximum detected concentration and the UCL95. 

EPC Exposure point concentration 
UCL95 One-sided 95 percent upper confidence limit 
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TABLE A-2:  ANALYTICAL DATA SUMMARY STATISTICS FOR IRP SITE 23, SURFACE SOIL  
(0 TO 2 FEET BELOW GROUND SURFACE) 
On-Scene Coordinator’s Report for Soil Removal and Disposal for the CERCLA Non-Time-Critical Removal Action, IRP Sites 12B and 23  
Naval Base Ventura County, Construction Battalion Center, Port Hueneme, California 

Chemical 
Detection 
Frequency 

Minimum 
Detected 

Concentration 

Maximum 
Detected 

Concentration 
Mean 

Concentrationa 
Standard 
Deviation 

UCL95 

Concentrationb EPCc 

Aroclor 1016          0 31/ -- -- -- -- -- --
Aroclor 1221          0 31/ -- -- -- -- -- --
Aroclor 1232          0 31/ -- -- -- -- -- --
Aroclor 1242          0 31/ -- -- -- -- -- --
Aroclor 1248          0 31/ -- -- -- -- -- --
Aroclor 1254          0 31/ -- -- -- -- -- --
Aroclor 1260          26 31/ 3 3,000 169 542 334 334

b The UCL95 was calculated assuming the data are normally distributed using the procedure described in U.S. Environmental Protection Agency guidance (1992). 
a The arithmetic mean was calculated if the compound was detected in at least one sample, using one-half the laboratory-reported value for nondetects.  

c The EPC is minimum of the maximum detected concentration and the UCL95. 

UCL95 One-sided 95 percent upper confidence limit 

Notes:  Units are micrograms per kilogram. 

EPC Exposure point concentration 
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TABLE A-3:  STANDARD DEFAULT EXPOSURE ASSUMPTIONS USED TO 
DEVELOP EPA REGION 9 PRELIMINARY REMEDIATION GOALS 
On-Scene Coordinator’s Report for Soil Removal and Disposal for the  
CERCLA Non-Time-Critical Removal Action, IRP Sites 12B and 23  
Naval Base Ventura County, Construction Battalion Center, Port Hueneme, California 

Exposure Assumptions Used to  
Develop Preliminary Remediation Goalsa 

Resident 

Exposure Parameter 
Industrial 
Worker Adult Child Units 

General Parameters 
Exposure Frequency 250 350 350 days/year 
Exposure Duration 25 24 6 years 
Body Weight 70 70 15 kg 
Averaging Time - Carcinogens 25,550 25,550 25,550 days 
Averaging Time - Noncarcinogens 9,125 8,760 2,190 days 
Soil Ingestion Pathway 
Soil Ingestion Rate 100 100 200 mg/day 
Dermal Contact With Soil Pathway 
Exposed Skin Surface Area 3,300 5,700 2,800 cm2 

Soil-to-Skin Adherence Factor 0.2 0.07 0.2 mg/cm2 

Fraction of Chemical Dermally Absorbed 0.14 0.14 0.14 unitless 
Inhalation of Particulates Released from Soil Pathway 
Inhalation Rate (adult) 20 20 10 m3/day 
Particulate Emission Factor 1.316 × 109 1.316 × 109 1.316 × 109 m3/kg 

Notes: 

a U.S. Environmental Protection Agency (2002)

cm2 Square centimeter 
m3/day Cubic meter per day 
m3/kg Cubic meter per kilogram 
mg/cm2 Milligram per square centimeter 
kg Kilogram 
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TABLE A-4:  CANCER RISK AND HAZARD INDEX FOR IRP SITE 12B 
FUTURE INDUSTRIAL WORKER EXPOSURE TO SOIL 0- TO 10-FOOT DEPTH INTERVAL 
On-Scene Coordinator’s Report for Soil Removal and Disposal for the  
CERCLA Non-Time-Critical Removal Action, IRP Sites 12B and 23  
Naval Base Ventura County, Construction Battalion Center, Port Hueneme, California 

Industrial Soil  
Preliminary Remediation 

Goala (mg/kg) Chemical of  
Potential Concern 

Exposure Point 
Concentration 

(mg/kg) Cancer Noncancerb 

Cancer Risk 
(unitless) 

Hazard Index 
(unitless) 

Aroclor 1260 8.41 × 10-1 7.40 × 10-1 1.10 × 101 1.14 × 10-6 7.64 × 10-2 
TOTAL: 1 × 10-6 8 × 10-2 

Notes: 

a U.S. Environmental Protection Agency (2002)
b Aroclor 1254 is used as surrogate to evaluate noncancer effects. 

mg/kg Milligram per kilogram 
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TABLE A-5:  CANCER RISK AND HAZARD INDEX FOR IRP SITE 12B, 
FUTURE RESIDENT EXPOSURE TO SOIL 0- TO 10-FOOT DEPTH INTERVAL 
On-Scene Coordinator’s Report for Soil Removal and Disposal for the  
CERCLA Non-Time-Critical Removal Action, IRP Sites 12B and 23  
Naval Base Ventura County, Construction Battalion Center, Port Hueneme, California 

Residential Soil Preliminary 
Remediation Goala (mg/kg) 

Chemical of 
Potential Concern 

Exposure Point 
Concentration 

(mg/kg) Cancer Noncancerb 
Cancer Risk 

(unitless) 
Hazard Index 

(unitless) 

Aroclor 1260 8.41 × 10-1 2.20 × 10-1 1.10 3.82 × 10-6 7.64 × 10-1 
TOTAL: 4 × 10-6 8 × 10-1 

Notes: 

a U.S. Environmental Protection Agency (2002)\ 
b Aroclor 1254 is used as surrogate to evaluate noncancer effects. 

mg/kg Milligram per kilogram 
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TABLE A-6:  CANCER RISK AND HAZARD INDEX FOR IRP SITE 23, 
CURRENT AND FUTURE INDUSTRIAL WORKER EXPOSURE TO  
SOIL 0- TO 2-FOOT DEPTH INTERVAL 
On-Scene Coordinator’s Report for Soil Removal and Disposal for the  
CERCLA Non-Time-Critical Removal Action, IRP Sites 12B and 23  
Naval Base Ventura County, Construction Battalion Center, Port Hueneme, California 

Industrial Soil Preliminary 
Remediation Goala 

(mg/kg) 
Chemical of  

Potential Concern 

Exposure Point 
Concentration 

(mg/kg) Cancer Noncancerb 
Cancer Risk 

(unitless) 
Hazard Index 

(unitless) 

Aroclor 1260  3.34 × 10-1 7.40 × 10-1 1.10 × 101 4.52 × 10-7 3.04 × 10-2 
TOTAL: 5 × 10-7 3 × 10-2 

Notes: 

a U.S. Environmental Protection Agency (2002)\ 
b Aroclor 1254 is used as surrogate to evaluate noncancer effects. 

mg/kg Milligram per kilogram
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TABLE A-7:  CANCER RISK AND HAZARD INDEX FOR IRP SITE 23,  
FUTURE RESIDENT EXPOSURE TO SOIL 0- TO 2-FOOT DEPTH INTERVAL 
On-Scene Coordinator’s Report for Soil Removal and Disposal for the  
CERCLA Non-Time-Critical Removal Action, IRP Sites 12B and 23  
Naval Base Ventura County, Construction Battalion Center, Port Hueneme, California 

Residential Soil Preliminary 
Remediation Goala (mg/kg) 

Chemical of  
Potential Concern 

Exposure Point 
Concentration 

(mg/kg) Cancer Noncancerb 
Cancer Risk 

(unitless) 
Hazard Index 

(unitless) 

Aroclor 1260  3.34 × 10-1 2.20 × 10-1 1.10 1.52 × 10-6 3.04 × 10-1 
TOTAL: 2 × 10-6 3 × 10-1 

Notes: 

a U.S. Environmental Protection Agency (2002)
b Aroclor 1254 is used as surrogate to evaluate noncancer effects. 

mg/kg Milligram per kilogram 
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TABLE A-8:  CANCER RISK AND HAZARD INDEX SUMMARY, 
POST REMOVAL SOIL RISK EVALUATION IRP SITES 12B AND 23 
On-Scene Coordinator’s Report for Soil Removal and Disposal for the  
CERCLA Non-Time-Critical Removal Action, IRP Sites 12B and 23  
Naval Base Ventura County, Construction Battalion Center, Port Hueneme, California 

IRP Site Exposure Medium Exposure Scenarioa Cancer Riskb Noncancer Hazardb 

Future Industrial 1 × 10-6 8 × 10-2 12B Subsurface Soil 
(0 to 10 feet bgs) 

Hypothetical Future Residential 4 × 10-6  8 × 10-2 

Current and Future Industrial 5 × 10-7 3 × 10-2 23 Surface Soil 
(0 to 2 feet bgs) 

Hypothetical Future Residential 2 × 10-6 3 × 10-1 

Notes: 

a Current exposure scenarios assume exposure to surface soil, while future exposure scenarios assume exposure to 
subsurface soil.  This difference is based on the assumption that site development to accommodate future land use 
scenarios would involve disturbance soil, potentially making subsurface soil available at the surface for contact.  Site 12B 
is paved, therefore no complete current exposure pathways exist.  Impacts at Site 23 are limited to surface soil, therefore 
both current and future exposure scenarios are evaluated for exposure to surface soil. 

b Based on 95 percent upper confidence limit concentration of Aroclor 1260. 

bgs Below ground surface 
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1.0 INTRODUCTION 
This Field Activities Report presents the results of the soil removal and disposal activities 
associated with the Non-Time Critical Removal Action (NTCRA) performed at Installation 
Restoration Program (IRP) Sites 12B and 23 located at the Naval Base Ventura County, Port 
Hueneme Site, California (NBVC Port Hueneme).  The work was performed by GEOFON, Inc. 
(GEOFON) for the Southwest Division (SWDIV) Naval Facilities Engineering Command 
(NAVFAC), under Contract No. N68711-97-D-8702, Delivery Order No. 0026. 

This Removal Action was designated non-time critical because its planning period was greater 
than 6 months.  The U.S. Department of Defense (DoD) has the authority to undertake 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) response 
actions, including removal actions, under Title 42 of the United States Code (USC) Section 9604, 
Title 10 of the USC Section 2705, and Federal Executive Order No. 12580.  The Navy performed 
this NTCRA in cooperation with the California Environmental Protection Agency (Cal-EPA) 
Department of Toxic Substances Control (DTSC), Region 4. 

Summary of Events – Based on risk assessments performed during pervious investigations, 
polychlorinated biphenyl (PCBs) were determined to be the primary chemicals of concern 
(COCs) at IRP Sites 12B and 23.   

The Navy decided to perform a NTCRA to limit potential exposure to chemicals of concern 
(COCs) in soils associated with IRP Sites 12B and 23 by removing soils with polychlorinated 
biphenyl (PCB) concentrations above the action level of 1.0 mg/kg (1,000 µg/kg).  The removal 
action is an interim action that will accommodate the current industrial land use.  A 
determination as to whether further action is necessary will be made upon review of the final 
post-removal confirmation sampling data. The removal action was performed in accordance with 
GEOFON’s Final Soil Removal and Disposal Work Plan dated March 6, 2002 (GEOFON 2002) 
and the approved Final Action Memorandum prepared by the Navy (Navy 2002).  The GEOFON 
Work Plan presents the circumstances and events leading to and including the NTCRA, and 
plans to implement the Removal Action. 
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2.0 SITE CONDITIONS 
The following subsections discuss the site conditions at IRP Sites 12B and 23. 

2.1 Facility Description and Background 

NBVC Port Hueneme consists of 1,615 acres of costal land situated approximately 5 miles 
northwest of the Santa Monica Mountains.  The installation is situated east of the unincorporated 
Channel Islands, south of the City of Oxnard and northwest of the City of Port Hueneme 
(See Figure 1).  While there are other tenant organizations on base, the primary mission of 
NBVC Port Hueneme is to serve as a storage and mobilization area for military construction 
personnel and equipment. 

NBVC Port Hueneme is a federally owned facility operated and managed by the Navy.  
Established in 1942 to meet World War II requirements, the facility now consists of 
approximately 750 buildings and supports a work force of over 10,000 individuals.  Currently the 
facility is divided into homeported and deployed functions that include military and technical 
training, outfitting of the Naval Mobile Construction Battalions and Seabee Teams, supply and 
administrative services, and logistic support in the deployment of the Pacific Naval Construction 
Force.  NBVC Port Hueneme is also host command to tenant activities and lessees, such as Civil 
Engineering Corps Officer School and Cal-Pacific Drilling.  Fluctuations in growth of the base 
reflect increased mobilization activity associated with World War II, the Korean War, and the 
Vietnam War.  Most existing facilities were constructed to support these periods of mobilization 

2.2 Site Description and Background 

This section provides the locations, descriptions and operational histories for IRP Sites 12B 
and 23. 

2.2.1 IRP Site 12B-Construction Equipment Department (CED) PCB Spill Area 

IRP Site 12B is located north of 32nd Avenue, between Victoria Avenue and Pennsylvania Road 
in the western portion of the Base (Figure 2).  Prior to soil removal activities, the site consisted of 
an asphalt covered, rectangular-shaped area bounded by Building 816 on the east and Building 
1192 on the west.  All of IRP Site 12B was the removal site, which covered an area of 
approximately 5,500 square feet. 

Between the early 1970s and 1980, IRP Site 12B was used to service generators and 
transformers.  During maintenance activities, the dielectric fluid was removed from generators 
and transformers and filtered to reduce the moisture content and other impurities.  Up to 
10 gallons of dielectric fluid was spilled onto the ground during each generator and transformer 
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service (PRC Environmental Management, Inc. [PRC] 1993).  An estimated total of 500 to 600 
gallons of PCB-containing dielectric fluid was spilled at the site.  The Initial Assessment Study 
(IAS) conducted in 1985, reported that the spills were cleaned up with rags that were disposed of 
off site (PRC 1993). 

Results of previous sampling events at IRP Site 12B indicated that PCBs were detected at 
concentrations ranging from 0.052 to 2.7 mg/kg.  PCBs were estimated to be present beneath all 
of IRP Site 12B. 

Results of the screening-level risk evaluation conducted at IRP site 23 showed that the cancer 
risk associated with exposure to PCBs at the site was within the acceptable risk range of 1 x 10-4 
to 1 x 10-6, but non-cancer risk exceeded the threshold Hazard Index (HI) of 1 at the site.  
Therefore, a removal action was recommended in an effort to meet the target risk level 
established for these compounds. 

2.2.2 IRP Site 23-Surface Targets 

IRP Site 23 consists of a flat, unpaved, roughly triangular area of approximately 0.15 acre located 
in the southwestern portion of NBVC Port Hueneme, as shown in Figure 2.  Access to the site is 
restricted by a chain-link fence on the north and east sides.  There are no surface targets (targets 
for Navy artillery fire) or any other materials currently stored at the site.  Hueneme Harbor lies 
approximately 800 feet east of IRP Site 23. 

IRP Site 23 was used as a scrap metal accumulation area and as a temporary storage area for 
Navy surface targets for many years before 1986.  The area was cleared of materials in 1991 
(PRC and Montgomery Watson 1996).  The available information does not indicate a specific 
PCB spill event or source; however, the PCBs are assumed to be associated with the storage of 
scrap metal and/or equipment. 

Results of previous sampling events at IRP Site 23 indicated that PCBs were detected at 
concentrations ranging from 0.12 to 13.8 mg/kg, predominantly within the surface soils (3 to 5 
inches bgs) at isolated locations and within small areas, totaling approximately 1,050 square feet. 

Results of the screening-level risk evaluation conducted at IRP site 23 showed that the cancer 
risk associated with exposure to PCBs at the site was within the acceptable risk range of 1 x 10-4 
to 1 x 10-6, but non-cancer risk exceeded the threshold Hazard Index (HI) of 1 at the site.  
Therefore, a removal action was recommended in an effort to meet the target risk level 
established for these compounds. 
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3.0 SUMMARY OF FIELD ACTIVITIES 
The general sequence of field tasks performed included mobilization, field setup (including land 
surveys), soil excavation, field screening and confirmation sampling, soil transportation and 
disposal, site restoration (including backfilling and compaction) and demobilization.  Field 
events were recorded daily by GEOFON field personnel on the Contractor Production Reports 
and Contractor Quality Control Reports.  These reports included summaries of work performed 
and other significant activities.  A copy of the Contractor Production Reports and Contractor 
Quality Control Reports was delivered to the Navy Resident Officer in Charge of Construction 
(ROICC) at NBVC Port Hueneme.  The daily field records were used to prepare the following 
chronology of events for work performed at IRP Sites 12B and 23. 

 
Date Event 

December 19 through 
February 18, 2002 

Mobilized equipment, materials and supplies to IRP Site 12B 
including field trailer.  Performed utility clearance activities and 
a pre-construction land survey to delineate the proposed limits of 
excavation and establish the sampling grid at IRP Site 12B.  
Constructed temporary facilities including decontamination pads. 

March 5, 2005 Mobilized construction equipment and field crew to the site.  
Constructed soil stockpile containments, exclusion zone, 
contamination reduction zone and perimeter fencing.  Completed 
removal of asphalt from the proposed excavation area at IRP Site 
12B and temporarily stockpiled on site 

March 6 through 
March 7, 2002 

Removed soil at IRP Site 12B to an approximate depth of 
2 feet bgs and stockpiled on site. 

March 7 through 
March 11, 2002 

Removed soil at IRP Site 23 to an approximate depth of 
1 foot bgs and stockpiled on site  

March 11 through 
March 12, 2002 

Collected soil samples from the bottom and sidewalls of the 
IRP Site 12B excavation and field screened the samples using 
semi-quantitative immunoassay (IA) kits to determine the 
environmental condition of non-excavated soil.  Field screening 
results indicated that further excavation, both horizontally and 
vertically, was necessary. 

March 12 through 
March 22, 2002 

Collected soil samples from the bottom of the IRP Site 23 
excavation and field screened the samples using 
semi-quantitative immunoassay (IA) kits to determine the 
environmental condition of non-excavated soil.  Field screening 
results indicated that no further excavation was needed, therefore 
the soil samples were sent to an off-site laboratory on 
March 22, 2002 for confirmation analysis. 
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March 13 through 
March 27, 2002 

Several iterations of excavation at IRP Site 12B were performed 
during this period, based on the results of field screening.  On 
March 27, 2002, final soil samples were collected and sent to an 
off-site laboratory for confirmation analysis.  The final 
excavation area at IRP Site 12B was approximately 60 to 75 feet 
in width, 140 feet in length, and averaged 4 feet in depth. 

March 28 through 
April 3 2002 

Loaded, transported and disposed of PCB-contaminated soil 
from IRP Sites 12B and 23 to Chemical Waste Management’s 
Kettleman Hill Facility in Kettleman City, California 

April 1 through 
April 2, 2002 

Based on confirmation analytical results, areas with PCB 
concentrations above action levels were further excavated and 
re-sampled.  Four soil samples were collected on April 2, 2002 
and sent to an off-site laboratory for confirmation analysis. 

April 8 through               
May 7,2002 

On April 9, 2002, a land survey was performed to verify the 
limits of excavation.  Completed site restoration activities, 
including screening of imported backfill material, backfilling and 
compaction, and site grading. 

May 7 through                
May 8, 2002 

Demobilized equipment, materials and supplies from 
IRP Site 12B including the field trailer. 

May 15, 2002 Conducted a Final Inspection with the RPM. 

3.1 Site Preparation 

Prior to excavation, GEOFON coordinated with the Public Works Department (PWD) at NBVC 
Port Hueneme and Underground Service Alert (USA) to identify and demarcate subsurface 
utilities that might potentially obstruct the excavation.  During the utility clearance, a 120-volt 
electrical line was identified traversing the excavation in the east-west direction, approximately 
90 feet north of the south edge of the excavation (Appendix A).  A discreet excavation was 
performed in the vicinity of the electrical line to confirm depth and alignment of the utility. 

On December 9, 2001, Calvada Surveying, Inc. (Calvada) completed a pre-construction survey to 
delineate the proposed limits of excavation at both sites and to establish the sampling grid at 
IRP Site 12B.  The pre-construction survey was performed by a California-registered land 
surveyor and established horizontal control points using Third-Order accuracy, Class I control.  
All control points were tied to the State Plane Coordinate System (SPCS), North American 
Datum 1983 (NAD 83).  In addition, the pre-construction survey established vertical elevations 
of the control grid using vertical control based on National Geodetic Vertical Datum 1929 
(NGVD 29).  Elevations were measured to the nearest 0.01 foot.  The survey data are included in 
Appendix A-Construction Survey Data. 
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Temporary fencing was installed around the excavation area at IRP Site 12B and 
decontamination stations were installed in order to facilitate for decontamination of the 
equipment at the excavation area.  In addition, to prevent runon and runoff pollution, storm 
drains were sealed/covered and sand bags were used to divert rainwater away from the drains. 

3.2 IRP Site 12B 

3.2.1 Excavation 

Excavation activities at IRP Site 12B began on March 6, 2002, with the excavation and 
stockpiling of the PCB-contaminated soil in accordance with the Final Work Plan 
(GEOFON, 2002).  Soil was initially excavated to a depth of approximately 2 feet bgs within the 
lateral limits of the proposed excavation plan.  Based on field screening results, several iterations 
of excavation were performed, both in the horizontal and vertical directions. The final excavation 
area at IRP Site 12B was approximately 60-75 feet wide, 140 feet long, and 4 feet deep as shown 
in Figure 3. Approximately 1,871 tons of soil was excavated and temporarily stockpiled at the 
site, pending transportation and disposal. 

3.2.2 Field Screening 

Field screening using semi-quantitative immunoassay (IA) kits was performed at IRP 12B to 
determine the environmental condition of non-excavated soil at IRP Site 12B.  Field screening 
was conducted using the EnSys PCB Soil Test System, which conforms to EPA Method 4020 for 
screening for PCBs using immunoassay detection.   

The method was performed using a sample extract.  The sample and an enzyme conjugate 
reagent were added to an immobilized antibody.  The enzyme conjugate competed with the PCB 
present in the sample for binding to the immobilized anti-PCB antibody.  The test was interpreted 
by comparing the response produced by testing a sample to the response produced by testing a 
standard simultaneously.  Samples that developed less color than the standard were interpreted as 
positive; meaning it contained PCBs at concentrations greater than the standard.  A sample that 
developed more color than the standard was interpreted as negative; meaning it contained PCBs 
at concentrations less than standard. 

3.2.3 Confirmation Sampling and Analytical Results 

Soil sampling and analytical testing were conducted at IRP Site 12B to check for the presence of 
remaining COCs.  All soil sampling and laboratory analysis was performed in accordance with 
the approved Field Sampling Plan (FSP) and Quality Assurance Project Plan (QAPP) (GEOFON 
2002).  On March 11, 19, 26, 27, 2002 and April 2, 2002, confirmation soil samples were 
collected from the excavation floor and sidewalls in accordance with the sampling grid 



Final Field Activities Report-Soil Removal and Disposal for the Contract No. N68711-97-D-8702 
Non-Time Critical Removal Action at IRP Sites 12B and 23 Delivery Order No. 0026 
NBVC Port Hueneme, California 

    
3-4 

established during site preparation.  Per the Final Work Plan (GEOFON 2002), confirmation 
samples were collected from the nodes of a 20- by 20-foot grid superimposed over the bottom of 
the IR Site 12B excavation and from other locations as identified in Figure 3.  Where practical, 
confirmation samples were also collected 1.5 feet bgs from the sidewalls of the excavation at 
20-foot intervals or less (Figure 3). 

Forty-four confirmation and field quality control (QC) samples were collected and analyzed for 
PCBs using EPA Method 8082.  If confirmation soil samples reported concentrations that 
exceeded the action level of 1 mg/kg (1,000 µg/kg), they were treated as progress samples. 

Sample analysis was performed by Applied Physics and Chemistry Laboratory (APCL), a 
California Environmental Laboratory Accreditation Program (ELAP)-certified and Naval 
Facilities Engineering Service Center (NFESC)-evaluated laboratory located in Chino, 
California.  A summary of the laboratory results is presented in Table 1 and shown on Figure 3.  
Analytical results exceeding the action level of 1 mg/kg (1,000 mg/kg) is presented on Table 2 
and shown on Figure 4.  The laboratory reports and chain-of-custody documentation are included 
in Appendix B-Laboratory Reports and Chain-of Custody Documentation. 

3.2.4 Stockpile Management 

Soil stockpiles accumulated during the course of excavation activities at IRP Site 12B measured 
approximately 1,871 tons.  The stockpile area was prepared by placement of 10-mil polyethylene 
sheeting over the ground surface.  These areas where then bermed with sandbags to contain any 
potential runoff from rain.  Stockpiles were covered daily by 10-mil polyethylene sheeting and 
weighed down with sandbags around the perimeter to control the impact of the elements (e.g. 
wind, rain, etc.) on the stockpile.  Stockpiled soil was characterized in accordance with the FSP 
(Appendix A) of the Final Work Plan (GEOFON 2002). 

3.2.5 Waste Characterization 

Stockpiles of PCB-contaminated soil were generated during the Removal Action field activities 
at IRP Site 12B for off-site disposal.  Before off-site disposal, in accordance with the permit 
requirements of the disposal facility, soil samples were collected and analyzed for PCBs using 
EPA Method 8082, volatile organic compounds (VOCs) using EPA Method 8260B and metals 
by EPA Method 6010C.  The analytical testing was performed by APCL.  Eight representative 
soil samples were collected from the stockpiles and were composited into two samples by the 
laboratory before analysis.  The results of these analyses are presented in Appendix B-Laboratory 
Reports and Chain-of Custody Documentation. 
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3.2.6 Transportation and Disposal 

From March 28 through April 3, 2002, approximately 1,871 tons of soil at IRP Site 12B were 
excavated and transported off site as California state-designated/nonhazardous waste.  All soils 
were transported to Chemical Waste Management’s Kettleman Hill Facility located in Kettleman 
City, California.  The waste was transported and disposed of based on the analytical results of 
waste characterization sampling and the results of data collected in previous investigations.  All 
transportation was performed by a State of California licensed material hauler, subcontracted by 
Chemical Waste Management.  The non-hazardous waste manifests and weight certificates are 
included in Appendix C-Non-Hazardous Waste Manifests and Weight Certificates. 

Personal protective equipment (PPE) generated on site were contained within a Department of 
Transportation (DOT)-approved 30-gallon drum and was disposed of non-hazardous waste by 
EFR Environmental Services, Inc. to Superior Special Services, Inc. located in Phoenix, Arizona. 

3.2.7 Backfill 

Backfilling activities began on April 8, 2002. In accordance with the approved Work Plan, clean 
import material and fill sand was imported to the site and used as backfill at IRP Site 23.  Prior to 
use, the clean import material was characterized and approval was obtained from the RPM.  The 
analytical test reports are included in Appendix B-Laboratory Reports and Chain-of Custody 
Documentation.  The geotechnical testing results are included in Appendix D-Geotechnical 
Testing Results. 

The clean import material, which consisted of brown clayey silt to silty sand, was screened to 
¾-inch and was placed in loose 1-foot lifts to approximately 21-inches bgs, moisture 
conditioned, and compacted using a steel-drum roller, a wheel loader and other tracked 
equipment.  Compaction testing was performed by Associated Soils Engineering, Inc to verify 
compliance with the compaction criteria of 90%.  Whenever the compaction results failed the 
90% criteria, the area was moisture conditioned and compacted again to achieve the desired 
compaction rate.  The compaction testing reports are included in Appendix E-Compaction 
Testing Results.  The site was then graded with fill sand to approximately 9-inches bgs.  An 
aggregate base course and asphaltic concrete shall be placed by others. 

3.3 IRP Site 23 

3.3.1 Excavation 

Excavation activities at IRP Site 23 began on March 7, 2002, with the excavation and stockpiling 
of the PCB-contaminated soil in accordance with the Final Work Plan (GEOFON, 2002).  
Initially, the entire site (Figure 5) was excavated to a depth of 1-foot bgs.  Based on confirmation 
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analytical results, an L-shaped area (Figure 5), were samples reported concentrations of PCBs 
above the action level of 1 mg/kg, was further excavated to a depth of approximately 2 feet bgs. 
The final excavation area at IRP Site 23 is shown on Figure 5. Approximately 590 tons of soil 
was excavated and temporarily stockpiled at the site, pending transportation and disposal. 

3.3.2 Field Screening 

Field screening using semi-quantitative IA kits was performed at IRP Site 23 to determine the 
environmental condition of non-excavated soil at IRP Site 12B.  Field screening was conducted 
using the EnSys PCB Soil Test System, which conforms to EPA Method 4020 for screening for 
PCBs using immunoassay detection.   

The method was performed using a sample extract.  The sample and an enzyme conjugate 
reagent were added to an immobilized antibody.  The enzyme conjugate competed with the PCB 
present in the sample for binding to the immobilized anti-PCB antibody.  The test was interpreted 
by comparing the response produced by testing a sample to the response produced by testing a 
standard simultaneously.  Samples that developed less color than the standard were interpreted as 
positive; meaning it contained PCBs at concentrations greater than the standard.  A sample that 
developed more color than the standard was interpreted as negative; meaning it contained PCBs 
at concentrations less than standard. 

3.3.3 Confirmation Sampling and Analytical Results 

Soil sampling and analytical testing were conducted at IRP Site 23 to check for the presence of 
remaining COCs.  On March 12, 2002 and April 2, 2002, confirmation soil samples were 
collected from the excavation floor.  Confirmation samples were collected from the nodes of a 
20- by 20-foot grid superimposed over the bottom of the IR Site 23 excavation and from other 
locations as identified in Figure 5. 

Thirty confirmation and field quality QC samples were collected and analyzed for PCBs using 
EPA Method 8082.  If confirmation soil samples reported concentrations that exceeded the action 
level of 1 mg/kg (1,000 µg/kg), they were treated as progress samples. 

Sample analysis was performed by APCL.  A summary of the laboratory results is presented in 
Table 3 and shown on Figure 5.  The laboratory reports and chain-of-custody documentation are 
included in Appendix B-Laboratory Reports and Chain-of Custody Documentation. 

No PCBs were detected in any of the final confirmation soil samples (Figure 5) collected at IRP 
Site 23 at concentrations exceeding the action level of 1 mg/kg (1,000 µg/kg). 
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3.3.4 Stockpile Management 

Soil stockpiles accumulated during the course of excavation activities at IRP Site 23 measured 
approximately 590 tons.  The stockpile area was prepared by placement of 10-mil polyethylene 
sheeting over the ground surface.  These areas where then bermed with sandbags to contain any 
potential runoff from rain.  Stockpiles were covered daily by 10-mil polyethylene sheeting and 
weighed down with sandbags around the perimeter to control the impact of the elements (e.g. 
wind, rain, etc.) on the stockpile.  Stockpiled soil was characterized in accordance with the FSP 
(Appendix A) of the Final Work Plan (GEOFON 2002). 

3.3.5 Waste Characterization 

Stockpiles of PCB-contaminated soil were generated during the Removal Action field activities 
at IRP Site 23 for off-site disposal.  Before off-site disposal, in accordance with the permit 
requirements of the disposal facility, soil samples were collected and analyzed for PCBs using 
EPA Method 8082, VOCs using EPA Method 8260B and metals by EPA Method 6010C.  The 
analytical testing was performed by APCL.  Eight representative soil samples were collected 
from the stockpiles and were composited into two samples by the laboratory before analysis.  The 
results of these analyses are presented in Appendix B-Laboratory Reports and Chain-of Custody 
Documentation. 

3.3.6 Transportation and Disposal 

From March 28 through April 3, 2002, approximately 590 tons of soil at IRP Site 23 were 
excavated and transported off site as California state-designated/nonhazardous waste.  All soils 
were transported to Chemical Waste Management’s Kettleman Hill Facility located in Kettleman 
City, California.  The waste was transported and disposed of based on the analytical results of 
waste characterization sampling and the results of data collected in previous investigations.  All 
transportation was performed by a State of California licensed material hauler, subcontracted by 
Chemical Waste Management.  The non-hazardous waste manifests and weight certificates are 
included in Appendix C-Non-Hazardous Waste Manifests and Weight Certificates. 

PPE generated on site were contained within a DOT-approved 30-gallon drum and was disposed 
of non-hazardous waste by EFR Environmental Services, Inc. to Superior Special Services, Inc. 
located in Phoenix, Arizona. 

3.3.7 Backfill 

Backfilling activities began on April 8, 2002. In accordance with the approved Work Plan, clean 
import material and fill sand was imported to the site and used as backfill at IRP Site 23.  Prior to 
use, the clean import material was characterized and approval was obtained from the RPM.  The 
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analytical test reports are included in Appendix B-Laboratory Reports and Chain-of Custody 
Documentation.  The geotechnical testing results are included in Appendix D-Geotechnical 
Testing Results. 

The clean import material, which consisted of brown clayey silt to silty sand, was screened to 
¾-inch and was placed in loose 1-foot lifts to approximately 6-inches bgs, moisture conditioned, 
and compacted using a steel-drum roller, a wheel loader and other tracked equipment.  
Compaction testing was performed by Associated Soils Engineering, Inc to verify compliance 
with the compaction criteria of 90%.  Whenever the compaction results failed the 90% criteria, 
the area was moisture conditioned and compacted again to achieve the desired compaction rate.  
The compaction testing reports are included in Appendix E-Compaction Testing Results.  The 
site was then fine graded with fill sand to a level consistent with the elevation of the site prior to 
excavation. 
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4.0 QUALITY ASSURANCE/QUALITY CONTROL 
This section discusses QA/QC procedures performed during the removal action at IRP Sites 12B 
and 23: collection of field QC samples, data quality assessment, and data validation. 

4.1 Quality Assurance/Quality Control Samples 

Field QC samples, which included field duplicates, were collected during the removal action at 
IRP Sites 12B and 23.  Field duplicates provide a measure of the total field and laboratory 
variability, including variability resulting from the inherent heterogeneity of soil.  Four field 
duplicates were collected at IRP Site 12B and two field duplicates were collected at IRP Site 23. 
Results of field QC sampling are presented in Tables 1 and 3.  The laboratory reports and chain-
of-custody documentation are included in Appendix B-Laboratory Reports and Chain-of Custody 
Documentation. 

4.2 Data Quality Assessment 

Laboratory data collected during the removal action at IRP Site 12B and 23 have been reviewed 
to check that all requested analyses were performed from each sample.  Holding times and 
sample temperatures also conformed to EPA-approved guidelines.  Data was received from the 
laboratory both in hard copy and on computer diskette as an electronic data deliverable in a 
modified Navy Environmental Data Transfer Standards (NEDTS) format.  Data from the diskette 
were verified manually against the hard copy laboratory reports for accuracy and will be 
submitted with the final report to the SWDIV. 

4.3 Data Validation 

Data Validation was performed by an independent firm, Laboratory Data Consultants (LDC) of 
Carlsbad, California for all confirmation samples collected at IRP Sites 12B and 23.  Data 
validation was performed according to the following guidelines: 

•  USEPA, Contract Laboratory Program National Functional Guidelines for 
Organic Data Review. October 1999. 

•  EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, Update 1, 
July 1992; Update IIA, August 1993; Update II, September 1994; Update IIB, 
January 1995; Update III, December 1996. 
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Raw data were evaluated for ten percent of the sample analyses.  Raw data validation follows 
EPA Level IV guidelines.  The remaining 90 percent of the data were validated at EPA Level III 
for criteria not including raw data.  This data validation strategy follows the U.S. Navy 
Southwest Division, Environmental Work Instruction 3EN2.1-Chemical Data Validation 
(SWDIV 2001). 

The following qualifiers were assigned to sampling results as necessary: 

 U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit. 

 J Indicates an estimated value. 

 R Quality control indicates the data is not usable. 

 N Presumptive evidence of presence of the constituent 

 UJ Indicates the compound or analyte was analyzed for but not detected.  The sample 
detection limit is an estimated value. 

No data were qualified as unusable, but qualifiers were assigned to results.  Refer to 
Appendix F-Data Validation Reports for the complete data validation reports and assigned 
qualifiers. 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 
The removal action objective (RAO) established for IRP Sites 12B and 23 is to limit potential 
exposure to COCs in soils associated with IRP Sites 12B and 23 by removing soils with PCB 
concentrations above the action level of 1.0 mg/kg (1,000 µg/kg).  A determination as to whether 
further action is necessary will be made upon review of the final post-removal confirmation 
sampling data. 

The soil removal and disposal work was performed in accordance with the approved Final Work 
Plan, under the direct supervision of the Resident Officer in Charge of Construction (ROICC) 
and in coordination with the Remedial Project Manager (RPM) and Contracting Officer. The 
fieldwork for the NTCRA has been completed as specified and all contaminant-impacted soils 
have been transported off-site for appropriate disposal. 

5.1 IRP Site 12B 

Final post-removal confirmation sampling data collected at IRP Site 12B indicates the presence 
of soils with PCBs concentrations above the action level of 1 mg/kg (1,000 µg/kg) on the west, 
south and east sidewalls of the excavation.  Based on post-removal confirmation sampling data, 
GEOFON concludes that further soil removal is necessary in order to achieve the RAO. 

5.2 IRP Site 23 

Final post-removal confirmation sampling data collected at IRP Site 23 indicates that soils with 
PCBs concentrations above the action level of 1 mg/kg (1,000 µg/kg) have been removed.  
Furthermore, confirmation sampling data also indicates that soils with PCB concentrations above 
the Residential Preliminary Remediation Goal (PRG) of 0.22 mg/kg (220 µg/kg) have been 
removed, thus accommodating residential land use.  Based on post-removal confirmation 
sampling data, no further action (NFA) for PCB-contamination in soil and residential land use is 
recommended for IRP Site 23. 
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Aroclor-1016              
(PCB-1016)

Aroclor-1221              
(PCB-1221)

Aroclor-1232                
(PCB-1232)

Aroclor-1242              
(PCB-1242)

Aroclor-1248              
(PCB-1248)

Aroclor-1254              
(PCB-1254)

Aroclor-1260              
(PCB-1260)

33 66 33 33 33 33 33
4304250-12B-060 3/11/02 PSc 1.5 <740 < 1,500 < 740 < 740 < 740 < 740 3,100
4304250-12B-061 3/11/02 PS 1.5 < 730 < 1,500 < 730 < 730 < 730 < 730 3,900
4304250-12B-062 3/11/02 PS 1.5 < 730 < 1,500 < 730 < 730 < 730 < 730 4,100
4304250-12B-063 3/19/02 EBd 4 4 Je < 71 < 36 < 36 < 36 < 36 120
4304250-12B-064 3/19/02 EB 4 < 37 < 73 < 37 < 37 < 37 < 37 38
4304250-12B-065 3/19/02 EB 4 < 36 < 72 < 36 < 36 < 36 < 36 61
4304250-12B-066 3/19/02 EB 4 < 35 < 71 < 35 < 35 < 35 < 35 29 J
4304250-12B-067 3/19/02 EB 4 < 36 < 73 < 36 < 36 < 36 < 36 5 J
4304250-12B-068 3/19/02 EB 4 < 35 < 71 < 35 < 35 < 35 < 35 3 J
4304250-12B-069 3/19/02 EB 4 < 36 < 73 < 36 < 36 < 36 < 36 150
4304250-12B-070 3/19/02 EB 4 < 37 < 73 < 37 < 37 < 37 < 37 130
4304250-12B-071 3/19/02 EB 4 < 37 < 75 < 37 < 37 < 37 < 37 120
4304250-12B-072 3/19/02 EB 4 < 36 < 73 < 36 < 36 < 36 < 36 < 36
4304250-12B-073 3/19/02 EB 4 < 38 < 75 < 38 < 38 < 38 < 38 3 J
4304250-12B-074 3/19/02 FDf 4 < 37 < 75 < 37 < 37 < 37 < 37 < 37
4304250-12B-075 3/19/02 EB 4 < 36 < 73 < 36 < 36 < 36 < 36 47
4304250-12B-076 3/19/02 EB 4 < 39 < 77 < 39 < 39 < 39 < 39 270
4304250-12B-077 3/19/02 EB 4 < 35 < 70 < 35 < 35 < 35 < 35 110 Jd

4304250-12B-106 3/26/02 SWg 1.5 < 360 < 710 < 360 < 360 < 360 < 360 2,000
4304250-12B-107 3/26/02 SW 1.5 < 190 < 370 < 190 < 190 < 190 < 190 890
4304250-12B-108 3/26/02 SW 1.5 < 360 < 730 < 360 < 360 < 360 < 360 2,300
4304250-12B-109 3/26/02 SW 1.5 < 350 < 710 < 350 < 350 < 350 < 350 1,700
4304250-12B-110 3/26/02 SW 1.5 < 360 < 720 < 360 < 360 < 360 < 360 2,300
4304250-12B-111 3/26/02 SW 1.5 < 360 < 730 < 360 < 360 < 360 < 360 2,200
4304250-12B-112 3/26/02 SW 1.5 < 370 < 740 < 370 < 370 < 370 < 370 1,900
4304250-12B-113 3/26/02 SW 1.5 < 360 < 720 < 360 < 360 < 360 < 360 1,400
4304250-12B-114 3/26/02 SW 1.5 < 360 < 730 < 360 < 360 < 360 < 360 1,100
4304250-12B-115 3/26/02 SW 1.5 < 370 < 740 < 370 < 370 < 370 < 370 2,200
4304250-12B-116 3/27/02 SW 1.5 < 360 < 730 < 360 < 360 < 360 < 360 1,400
4304250-12B-117 3/27/02 SW 1.5 < 730 < 1500 < 730 < 730 < 730 < 730 6,300

Sample           
Depth             
(feet)

Practical Quantitation Limit (µµg/kg)b 

Polychlorinted Biphenyls by EPAa Method 8082

TABLE 1
IRP SITE 12B - SUMMARY OF ANALYTICAL RESULTS FOR

CONFIRMATION SOIL SAMPLES

Sample Identification 
Number

Sample            
Location

Sample       
Date



Aroclor-1016              
(PCB-1016)

Aroclor-1221              
(PCB-1221)

Aroclor-1232                
(PCB-1232)

Aroclor-1242              
(PCB-1242)

Aroclor-1248              
(PCB-1248)

Aroclor-1254              
(PCB-1254)

Aroclor-1260              
(PCB-1260)

33 66 33 33 33 33 33

Sample           
Depth             
(feet)

Practical Quantitation Limit (µµg/kg)b 

Polychlorinted Biphenyls by EPAa Method 8082

TABLE 1
IRP SITE 12B - SUMMARY OF ANALYTICAL RESULTS FOR

CONFIRMATION SOIL SAMPLES

Sample Identification 
Number

Sample            
Location

Sample       
Date

4304250-12B-118 3/27/02 SW 1.5 < 740 < 1500 < 740 < 740 < 740 < 740 5,400
4304250-12B-119 3/27/02 SW 1.5 < 360 < 730 < 360 < 360 < 360 < 360 2,500
4304250-12B-120 3/27/02 SW 1.5 < 36 < 71 < 36 < 36 < 36 < 36 130
4304250-12B-121 3/27/02 SW 1.5 < 36 < 72 < 36 < 36 < 36 < 36 180
4304250-12B-122 3/27/02 EB 3 < 370 < 740 < 370 < 370 < 370 < 370 1,400
4304250-12B-123 3/27/02 EB 3 < 36 < 71 < 36 < 36 < 36 < 36 150
4304250-12B-124 3/27/02 EB 3 < 38 < 76 < 38 < 38 < 38 < 38 47
4304250-12B-125 3/27/02 EB 3 < 36 < 72 < 36 < 36 < 36 < 36 19 J
4304250-12B-126 3/27/02 EB 3 < 35 < 70 < 35 < 35 < 35 < 35 220
4304250-12B-127 3/27/02 EB 3 < 180 < 360 < 180 < 180 < 180 < 180 1,000
4304250-12B-128 3/27/02 EB 3 < 36 < 73 < 36 < 36 < 36 < 36 330
4304250-12B-129 3/27/02 EB 3 < 36 < 73 < 36 < 36 < 36 < 36 95
4304250-12B-130 3/27/02 EB 3 < 36 < 72 < 36 < 36 < 36 < 36 50
4304250-12B-131 3/27/02 EB 3 < 37 < 74 < 37 < 37 < 37 < 37 200
4304250-12B-132 3/27/02 FD 1.5 < 35 < 70 < 35 < 35 < 35 < 35 220
4304250-12B-133 3/27/02 FD 3 < 180 < 350 < 180 < 180 < 180 < 180 740
4304250-12B-134 3/27/02 FD 1.5 < 370 < 730 < 370 < 370 < 370 < 370 2,300

Notes:
   a   EPA: United States Enviromental Protection Agency 
   b   µg/kg: micrograms per kilogram
   c   PS: progress sample
   d   EB: excavation bottom
   e   J: reported between practical quantitation limit and method detection limit
   f   FD: field duplicate
   g   SW: sidewall



Aroclor-1016              
(PCB-1016)

Aroclor-1221              
(PCB-1221)

Aroclor-1232                
(PCB-1232)

Aroclor-1242              
(PCB-1242)

Aroclor-1248              
(PCB-1248)

Aroclor-1254              
(PCB-1254)

Aroclor-1260              
(PCB-1260)

33 66 33 33 33 33 33
4304250-12B-106 3/26/02 SWc 1.5 < 360 < 710 < 360 < 360 < 360 < 360 2,000
4304250-12B-108 3/26/02 SW 1.5 < 360 < 730 < 360 < 360 < 360 < 360 2,300
4304250-12B-109 3/26/02 SW 1.5 < 350 < 710 < 350 < 350 < 350 < 350 1,700
4304250-12B-110 3/26/02 SW 1.5 < 360 < 720 < 360 < 360 < 360 < 360 2,300
4304250-12B-111 3/26/02 SW 1.5 < 360 < 730 < 360 < 360 < 360 < 360 2,200
4304250-12B-112 3/26/02 SW 1.5 < 370 < 740 < 370 < 370 < 370 < 370 1,900
4304250-12B-113 3/26/02 SW 1.5 < 360 < 720 < 360 < 360 < 360 < 360 1,400
4304250-12B-114 3/26/02 SW 1.5 < 360 < 730 < 360 < 360 < 360 < 360 1,100
4304250-12B-115 3/26/02 SW 1.5 < 370 < 740 < 370 < 370 < 370 < 370 2,200
4304250-12B-116 3/27/02 SW 1.5 < 360 < 730 < 360 < 360 < 360 < 360 1,400
4304250-12B-117 3/27/02 SW 1.5 < 730 < 1500 < 730 < 730 < 730 < 730 6,300
4304250-12B-118 3/27/02 SW 1.5 < 740 < 1500 < 740 < 740 < 740 < 740 5,400
4304250-12B-119 3/27/02 SW 1.5 < 360 < 730 < 360 < 360 < 360 < 360 2,500
4304250-12B-122 3/27/02 EBd 3 < 370 < 740 < 370 < 370 < 370 < 370 1,400
4304250-12B-134 3/27/02 FDe 1.5 < 370 < 730 < 370 < 370 < 370 < 370 2,300

Notes:
   a   EPA: United States Enviromental Protection Agency 
   b   µg/kg: micrograms per kilogram
   c   SW: sidewall
   d   EB: excavation bottom
   e   FD: field duplicate

Sample           
Depth             
(feet)

Practical Quantitation Limit (µµg/kg)b 

Polychlorinted Biphenyls by EPAa Method 8082

TABLE 2
IRP SITE 12B - ANALYTICAL RESULTS OF CONFIRMATION SOIL SAMPLES

 EXCEEDING ACTION LEVEL OF 1 mg/kg (1,000 µµg/kg)

Sample Identification 
Number

Sample            
Location

Sample       
Date



Aroclor-1016              
(PCB-1016)

Aroclor-1221              
(PCB-1221)

Aroclor-1232                
(PCB-1232)

Aroclor-1242              
(PCB-1242)

Aroclor-1248              
(PCB-1248)

Aroclor-1254              
(PCB-1254)

Aroclor-1260              
(PCB-1260)

33 66 33 33 33 33 33
4304250-23-035 3/12/02 EBc 1.0 < 34 < 68 < 34 < 34 < 34 < 34 < 34
4304250-23-036 3/12/02 EB 1.0 < 35 < 69 < 35 < 35 < 35 < 35 16 Jd

4304250-23-037 3/12/02 EB 1.0 < 34 < 68 < 34 < 34 < 34 < 34 < 34
4304250-23-038 3/12/02 EB 1.0 < 35 < 71 < 35 < 35 < 35 < 35 37
4304250-23-039 3/12/02 EB 1.0 < 35 < 70 < 35 < 35 < 35 < 35 31 J
4304250-23-040 3/12/02 EB 1.0 < 37 < 75 < 37 < 37 < 37 < 37 9 J
4304250-23-041 3/12/02 EB 1.0 < 34 < 69 < 34 < 34 < 34 < 34 5 J
4304250-23-042 3/12/02 EB 1.0 < 35 < 69 < 35 < 35 < 35 < 35 71
4304250-23-043 3/12/02 EB 1.0 < 35 < 70 < 35 < 35 < 35 < 35 22 J
4304250-23-044 3/12/02 PSE 1.0 < 35 < 70 < 35 < 35 < 35 < 35 330
4304250-23-045 3/12/02 EB 1.0 < 37 < 73 < 37 < 37 < 37 < 37 6 J
4304250-23-046 3/12/02 FDf 1.0 < 37 < 74 < 37 < 37 < 37 < 37 17 J
4304250-23-047 3/12/02 EB 1.0 < 34 < 68 < 34 < 34 < 34 < 34 10 J
4304250-23-048 3/12/02 EB 1.0 < 35 < 70 < 35 < 35 < 35 < 35 170
4304250-23-049 3/12/02 PS 1.0 < 180 < 350 < 180 < 180 < 180 < 180 600
4304250-23-050 3/12/02 EB 1.0 < 36 < 72 < 36 < 36 < 36 < 36 8 J
4304250-23-051 3/12/02 EB 1.0 < 41 < 83 < 41 < 41 < 41 < 41 13 J
4304250-23-052 3/12/02 PS 1.0 < 350 < 690 < 350 < 350 < 350 < 350 2,700
4304250-23-053 3/12/02 PS 1.0 < 700 < 1400 < 700 < 700 < 700 < 700 4,300
4304250-23-054 3/12/02 EB 1.0 < 36 < 72 < 36 < 36 < 36 < 36 12 J
4304250-23-055 3/12/02 EB 1.0 < 34 < 68 < 34 < 34 < 34 < 34 52
4304250-23-056 3/12/02 EB 1.0 < 34 < 68 < 34 < 34 < 34 < 34 3 J
4304250-23-057 3/12/02 EB 1.0 < 35 < 69 < 35 < 35 < 35 < 35 < 35
4304250-23-058 3/12/02 FD 1.0 < 35 < 69 < 35 < 35 < 35 < 35 < 35
4304250-23-059 3/12/02 EB 1.0 < 34 < 69 < 34 < 34 < 34 < 34 4 J
4304250-23-060 3/12/02 EB 1.0 < 38 < 75 < 38 < 38 < 38 < 38 170
4304250-23-061 4/2/02 EB 2.0 < 34 < 69 < 34 < 34 < 34 < 34 9 J

Sample           
Depth             
(feet)

Practical Quantitation Limit (µµg/kg)b 

Polychlorinted Biphenyls (PCBs) by EPAa Method 8082

TABLE 3
IRP SITE 23 - SUMMARY OF ANALYTICAL RESULTS FOR

CONFIRMATION SOIL SAMPLES

Sample Identification 
Number

Sample            
Location

Sample         
Date



Aroclor-1016              
(PCB-1016)

Aroclor-1221              
(PCB-1221)

Aroclor-1232                
(PCB-1232)

Aroclor-1242              
(PCB-1242)

Aroclor-1248              
(PCB-1248)

Aroclor-1254              
(PCB-1254)

Aroclor-1260              
(PCB-1260)

33 66 33 33 33 33 33

Sample           
Depth             
(feet)

Practical Quantitation Limit (µµg/kg)b 

Polychlorinted Biphenyls (PCBs) by EPAa Method 8082

TABLE 3
IRP SITE 23 - SUMMARY OF ANALYTICAL RESULTS FOR

CONFIRMATION SOIL SAMPLES

Sample Identification 
Number

Sample            
Location

Sample         
Date

4304250-23-062 4/2/02 EB 2.0 < 35 < 35 < 35 < 35 < 35 < 35 130
4304250-23-063 4/2/02 EB 2.0 < 34 < 34 < 34 < 34 < 34 < 34 86
4304250-23-064 4/2/02 EB 2.0 < 34 < 69 < 34 < 34 < 34 < 34 17 J

Notes:
   a   EPA: United States Enviromental Protection Agency 
   b   mg/kg: micrograms per kilogram
   c   EB: excavation bottom
   d   J: reported between practical quantitation limit and method detection limit
   e   PS: progress sample
   f   FD: field duplicate
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IRP SITE 12B 

































































 

 

 
 
 
 
 
 
 
              
 
 
 
 
 

IRP SITE 23 























 

 

 
 
 
 
 
 
 
              
 
 
 
 
 

IMPORT BACKFILL MATERIAL 



















 

 

 
 
 
 
 
 
 
              
 
 
 
 
 

IMPORT BACKFILL MATERIAL 



 

 

 
 
 
 
 
 
 
              
 
 
 
 
 

CONTAMINATED SOIL STOCKPILES 
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NON-HAZARDOUS WASTE MANIFESTS AND WEIGHT CERTIFICATES 
 



 

 

 
 
 
 
 
 
 
              
 
 
 
 
 

IRP SITE 12B 















































































































































































































































































































 

 

 
 
 
 
 
 
 
              
 
 
 
 
 

IRP SITE 23 
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GEOTECHNICAL TESTING RESULTS 
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COMPACTION TESTING RESULTS
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IRP SITE 12B 
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APPENDIX C 
DRAFT NON-TIME CRITICAL REMOVAL ACTION REPORT AT INSTALLATION 
RESTORATION PROGRAM SITES 12B AND DISPOSAL OF PCB-CONTAMINATED 
SOIL, NAVAL BASE VENTURA COUNTY, PORT HUENEME SITE, CALIFORNIA 
(PREPARED BY CAPE, NOVEMBER 2002) 

Provided on compact disc only. 
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